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HEN she feels an attack coming on, 
Wine simply reaches into her purse, 
takes out the Aerohalor® and takes three 
or four inhalations of a bronchodilating 
powder called Norisoprine Sulfate. 

The bronchospasm ends quickly. 

This take-it-with-you therapy is effective 
against both mild and severe asthma, 7 
has restored many chronic asthmatics 
to normal activity. Proved by clinical 
investigation,!:2 NORISODRINE has relatively 
low toxicity. Few side-effects result when 
the drug is properly used and, when 
they do, are usually minor. 

Before prescribing NorIsopRINE, however, 
please write for literature which discusses 
dosage and precautions. NORISODRINE 
Sulfate powder 10% and 25% is supplied 
in multiple-dose Aerohalor* Cartridges, 
packaged three to an air-tight vial. 
Aerohalor is prescribed separately. 


Abbott Laboratories, 

NorthChicago, Illinois. 
*Trade Mark for Abbott Sifter Cartridge 
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In areas where workers are exposed to 
harmful dusts, this new Comfo respirator 
provides safe breathing protection. The 
respirator employs new mineral wool filters 
which effectively trap the dust in a maze of 
extra-fine fibers. The filters, readily and 
economically replaceable, retain their higher 
dust collecting efficiency for long periods in 
any atmospheric condition. 

Other features of the respirator include 
the new one-piece headband with O-ring 
attachment, permitting choice of head or 


Higher Dust 
Collecting Efficiency 


Greater Comfort 


Longer Service 


with the 
Redesigned 


RESPIRATOR 


neck position; new filter covers that snap 
off when pressed in the center—click on 
when pressed at the sides—enabling rapid 
change of filters, with uniform seal; smaller 
filter holders, spaced for perfect balance on 
the face and positioned well to the rear of 
the facepiece which increases job-vision; 
and the cushion facepiece with soft rolled 
edges that establish a quick, dust-tight seal. 


Bulletin No. CR-26 tells the complete 
protection story. Ask for a copy. 


MINE SAFETY APPLIANCES CO. 


BRADDOCK, THOMAS AND MEADE STREETS 
PITTSBURGH 8, PA. 
At Your Service 


54 BRANCH OFFICES IN THE 
UNITED STATES AND CANADA 


_ 
a> J 
wel 
SAFETY EQUIPMENT HEADQUARTERS 
1 rm 


In the selection of an antibiotic 


for URINARY ANTISEPSIS 


high urinary levels 
rapidly achieved 


and easily maintained | 


‘Terra 


concentration of Terramycin in the urine follow- 
ing divided oral doses: 0.5 Gm. q 6 h.° 


1. Schoenbach, E. B.; Bryer, 
M. S., and Long, P. H.: Ann, 
New York Acad. Se. 53:245 
(Sept. 15) 1950. 

2. Welch, H.; Hendricks, F. D.; 
Price, C. W., and Randall, 
W. A.: J. A. Ph. A. (Se. Ed.) 
39:185 (Apr.) 1950. 

3. Welch, H.: Ann. New York 
—_ Sc. 53:253 (Sept. 15) 


Antibiotic 


Division 


12 18 24 32 48 HouRS 


a critica 


This newest of the broad-spectrum antibiotics 
is stable and active in the urine. High levels are 
rapidly achieved and easily maintained by oral 
administration. Within one-half hour after a 
single 2 Gm. dose, detectable amounts have ap- 
peared in the urine,’ and a single 0.5 Gm. dose 
has been shown to produce high concentrations 
lasting twenty-four hours.? When multiple doses 
are given, continuous urinary concentrations 
of Terramycin in the range of 300-400 meg./ml. 
are obtained, as shown in the accompanying 
chart? 


These observations are given added significance 
by the highly satisfactory clinical experience 
and the prompt response obtained with Terra- 
mycin in a wide range of infections of the uri- 
nary tract. 


Supplied: 250 mg. capsules, bottles of 16 and 100; 


100 mg. capsules, bottles of 25 and 100; 
50 mg. capsules, bottles of 25 and 100. 


CHAS. PFIZER INC.. Brooklyn 6, N. Y. 
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REPORT ON A COUNTRY-WIDE STUDY OF SILICOSIS IN 
THE METAL MINES OF JAPAN 


MIKIO YAMAMOTO, M.D. 
TOKYO, JAPAN 


PREVIOUS RESEARCH IN JAPAN AND OUTLINE OF THE CURRENT 
INVESTIGATION 


HE FIRST studies on silicosis in Japan were those of Dr. H. Harada in the 
Tohoku (Northeast) Area in 1922-1923. In June 1929 silicosis was legally 
affirmed as an occupational disease by ordinance of the Social Bureau of the Home 
Ministry. All of this, some 70 reports on silicosis, was published in the prewar 
period. In these studies, however, the numbers involved were small, the clinical % 
standards of diagnosis were indefinite, and opinions varied widely among the differ- 
ent investigators. Consequently it is rather difficult to draw definite conclusions 
about the incidence of silicosis in Japan. 
Since the establishment of the Labor Ministry in September 1947, efforts have 
been made to investigate various occupational diseases in Japanese industries as a 
part of administrative function and to set up effective preventive measures. For the 
first undertaking, it was decided to select the silicosis problem in metal mines, as 
the most serious and disabling one among the various occupational diseases prevalent 
in Japan. 
In accordance with this policy, routine physical examinations were conducted 
during the period of October 1948 to May 1949, with the cooperation of many 
groups of investigators in this field throughout the country. Physical examinations 
of approximately 24,000 workers in metal mines were made in 51 mines in various 
localities. 
Because it was very difficult to establish a definite diagnosis of silicosis, especially 
in the early stage, by 35 mm. photofluorographs of the chest, the method generally 
employed in the investigation, a definite diagnosis was made only in cases in which 
the lungs were examined by direct roentgenography. Diagnoses of “silicosis 
suspected” or “probably silicosis” were made in patients examined by photo- 
fluorography. 
It is due largely to the hard work and cooperation of the investigators concerned 
in the studies that mass physical examinations of such magnitude were performed 
in such a short period under the difficult postwar conditions in Japan. 


From the Labor Sanitation Section, Labor Standard Bureau, Labor Ministry. 

This paper was rewritten from the original translation by Dr. Alton S. Pope, of the 
Massachusetts Department of Public Health. The tables and charts were edited and redrawn 
by Dr. Pope and Prof. Philip Drinker, who also read the proof. A considerable bibliography, 
including recent Japanese publications on silicosis, has been omitted because the editors are 
unable to check the references. 
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This report is an outline of the results of the examinations, including the study 
of 4,926 persons who received direct roentgenologic examination in addition to the 
studies based on photofluorographs of the chest, the morbidity rate, the clinical 
symptoms of the disease and the relation between silicosis and other diseases, 
especially pulmonary tuberculosis. 


1.—Grading Silicosis by Roentgenograms. 


Blood Vessels Nodules 
Projecting figures like thorns around Fine nodules like millet seeds distrib- 
blood vessels of lungs uted uniformly throughout lung fields 
Blood vessels somewhat obseured and Nodules larger and more numerous 
eannot be traced 
Blood vessels and hilar shadows gen- Nodules large and tend to agglomerate 
erally lost into large masses 


Tas_e 2.—Classification of Cases of Silicosis Diagnosed by Roentgenograms 


Diagnosis Percentage 
Negative. 42.6 
Without Tb 40.2 
24 


Diagnosis 
Suspected silicosis without Tb 
Probable silicosis without Tb 
Doubtful silicosis with Tb 
Suspected silicosis with Tb 
Doubtful Tb 
Probable Tb 


GENERAL PROGRAM OF INVESTIGATION 


For this investigation 51 metal mines, each of which employs more than 100 workers, were 
selected, consideration being given to accessibility. In these mines all workers who had been 
engaged in dusty jobs were examined, with special attention to those exposed 10 or more years. 
Where indicated, direct roentgenograms of the chest were taken after the routine photo- 
fluorograms. All were examined by 35 mm. photofluorography. Results of all physical 
examinations were recorded on individual cards in accordance with a code prepared for this 
study. 

In 27 of the 51 mines included in the investigation the employees were examined by teams 
organized by the Labor Ministry, with the assistance of scholars from the medical colleges of 
Tokyo University, Tohoku University, Hokkaido University, Kois University and Fikoi 
University. The other mines were examined by doctors and health supervisors in each mine. 


4 
Grade 
1 
2 
8 
4 Total 4,754 ayes 
TasLe 3.—Classification of Roentgenographic Types by Photofluorography 
Cases 
575 
7 
3 
67 
| 
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All cases examined were classified under a standard for the radiologic grading of silicosis 
prepared by Prof. H. Oka of Tokyo University (see table 1). The relationships between 
radiologic findings and such other variables as age, length of service in dusty jobs, subjective 
symptoms, vital capacity and ability to hold the breath were studied statistically. In addition, 
record was made of the existence and degree of arteriosclerosis, cardiac insufficiency, syphilitic 
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GRADE I 
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50 | / 

40| / 
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chart 1.—Percentage of cases by grade and by age group. 
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Chart 2.—Percentage of cases in each grade in each age group. 


mesoaortitis, pulmonary emphysema, pleurisy, pulmonary tuberculosis, etc., when observed on 
the films. The electric circuits in the mines were inadequate for taking good roentgenograms, 
especially by photofluorography. The voltage frequently dropped to 50 ky. at the time of 
exposure, and accordingly it was difficult to secure photofluorographic. films of diagnostic 
quality. 
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RESULTS OF THE INVESTIGATION 


Altogether, 23,823 workers in 51 metal mines throughout the country were 
examined in the course of this investigation. Of these workers, 18,906 were exam- 
ined by photofluorography and 4,926 by direct roentgenography. It is believed that 
approximately 80 per cent of the workers in metal mines in Japan who are engaged 
in dusty jobs were examined in this investigation. 

The following summary of the results is presented : 

Incidence of Grades of Silicosis—A total of 2,730 cases (4,754 — 2,024) of 
silicosis (59.8 per cent) were diagnosed among 4,926 workers examined by direct 
roentgenography (table 2) ; 1,806 cases (40.3 per cent) were classified in the upper 
half of the first grade, and 542 in the second and third grades of silicosis. This is a 
higher rate than that reported in previous studies in Japan. On the basis of all 
workers examined, this gives percentages of 9.18 of silicosis grade 1, 1.77 of grade 2 


and 0.56 of grade 3, or a total percentage of 11.51 among the 23,823 workers 
examined. 


Tasie 4.—Incidence of Silicosis by Age Groups 


The findings by photofluorography are given in table 3. In this table 575 cases 
(3.03 per cent of the 18,906 examined by photofluorography ) are listed as suspected 
silicosis, 71 cases (0.37 per cent) as probabie silicosis and many cases as pulmonary 
tuberculosis or as suspected silicosis complicated with tuberculosis. 

Incidence of Silicosis by Age——The incidence of silicosis by age groups is given 
in charts 1 and 2 and in tables 4 and 5. It is unusual to find a silicotic patient in 
the 20 year group with involvement above grade 2. The total incidence of silicosis 
in the 20-29 year group is 17.7 per cent. The rate increases rapidly through the 
50-59 year group but shows some recession after 60. This shows that the incidence 
of silicosis is connected with the age or the constitution of the laborer. 

This is made clearer in charts 1 and 2, on the incidence of silicosis by age and 
grade. Chart 2 shows the incidence rate of each grade of silicosis, by age, in relation 
to the total number of cases of silicosis. With increase in age the curve of first 
grade silicosis descends and the curves of second and third grade silicosis ascend, 
although the curve of third grade rises very slowly and falls after age 60. The rate 
of descent of first grade silicosis is more remarkable than the rate of ascent of 


Age 
; Grade 20-29 30-39 40-49 30-59 >60 
17.4% 50.6% 36.3% 55.0% 49.2% 
4 0.38 5.8 12.3 15.2 25.4 
0 17 39 6.0 3.0 
{ Taste 5.—Incidence of Silicosis by Age and by Grade 
Age 
| Grade 20-29 30-39 40-49 50-59 >60 Total 
98.3% 87.2% 77.5% 72.5% 63.4% 79.0% 
: 1.7 9.9 17.0 19.7 32.7 15.0 
0 2.9 5.3 7.8 3.8 5.0 
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second grade. (This may well be due to a more rapid turnover of workers in the 
lower age groups and to progression in the grade of silicosis with increase in the 
period of employment.) The descent of the curve of third grade silicosis is due to 
death or discharge of the laborer. 

The incidence rate of silicosis is highest in the 40 year group, next highest in 
the 50 year group and lowest in the 30 year group. The highest number of severe 
cases of silicosis is in the 40 year group, next in the 50 year group and lowest in 
the 30 year group. In conclusion, there are many serious cases in the generation 
which forms the backbone of the mining industry. This is one of the reasons why 
the problem of silicosis is so important. 

Chart 3 shows the frequency rate of silicosis by age groups on probability paper. 
It is seen that the frequency rate of each grade of silicosis indicates on the whole 
a normal distribution in relation to age in groups 30 years old and over. 


TasBLe 6.—Service Years in Dusty Jobs by Degree of Silicosis 


Average 
Service Standard 
Years Deviation 


15.8 1.14 
16.5 0.20 
Without 16.2 0.12 
Wl 1,00 

20.3 0.53 
Without BW... 20.2 0.58 
20.9 1.37 

ene 19.6 0.95 

WE 21.9 1.37 


Minimum 
0.5 


Maximum 
$1.2 


Incidence of Silicosis by Length of Service in Dusty Occupations—Chart 4 
shows the frequency rate of silicosis in dusty jobs in relation to length of service, 
plotted on probability paper. It is seen that the rate of each grade of silicosis follows 
on the whole a normal distribution in relation to the length of service in dusty 
occupations. This chart also indicates that on the average silicosis takes 8.4 years 
of service to develop. 

Table 6 shows the average number of years of service for workers with each 
- grade of silicosis. The average in dusty jobs was for first grade 16.5, for second 
grade 20.3 and for third grade 20.3. It is remarkable that there appeared to be no 
difference in length of service between workers with second grade and workers with 
third grade silicosis. This is one of the reasons we believe there is an intimate 
relationship between the susceptibility of the individual and the development of 
silicosis. 

The incidence rate of silicosis by five year service intervals is shown arith- 
metically in chart 5. The rate rises sharply in the five to 15 year service period, but 
the ascent of the curve flattens after 15 years of service. The finding also indicates 
the close relationship between the occurrence of silicosis and the constitution of the 


Diagnosis 
Ni 
G 08 40.0 
G 21 42.0 
12.0 41.0 | 
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Chart 3.—Case frequency vs. age. 
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Chart 4.—Case frequency vs. years of service. 
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individual. A person who has high susceptibility contracts silicosis readily in a short 
time, while a person naturally resistant becomes involved very slowly. Further 
investigation is needed for the clarification of this point. 

The decline of the incidence rate of silicosis in groups with 40 or more years 
of service is probably due to the small numbers examined in those groups and to 
the fact that many workers with that length of service were under treatment for, 
or had died of, silicosis. In view of the trends of incidence according to age and 
length of employment, it seems probable that silicosis tends to increase in dusty 
trades throughout the working life of the individual. 


30-39 


810 80 3046 
YEARS SERVICE 


Chart 5.—Incidence of age vs. length of service. 


TaBLeE 7.—Previous Dust Exposure of Men (515) from Nine Metal Mines 


Number 
17 
321 

64 
13 


Table 7 indicates how often miners change their place of employment. Further- 
more, it is well known that they frequently change their jobs in the same mine. 
For these reasons it is difficult to measure the influence of a dusty job in a mine. 
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Incidence of Grades of Silicosis by Jobs—The incidence of cases of silicosis of 
grades 2 and 3 according to the job classification are given in table 8. 

On the whole, in the outside jobs, such as crushing, the morbidity is high, but 
the incidence of the more severe grades of silicosis is low. This seems to be due 
to longer periods of service on outdoor jobs, with lower concentrations of silica 
dust. On such inside jobs as driller and timberer the incidence is very high both 
in total cases and in cases of the more severe grades, on account of the extra- 
ordinarily high concentration of silica dust. The high rates for those employed on 
inside jobs, as drillers and timberers, may likewise be explained by massive dust 
exposure. Among the inside staff, among outside officials who go inside more than 


TABLE 8.—Incidence of Silicosis of Grades 2 and 3 According to Job Classification 


Outside officials who go into the mine more than once a day 
Inside workers using picks 

Other outside miners 

Inside staff 

Timberers 


Inside linemen 


Taste 9.—Incidence of Respiratory Tuberculosis Combined with Silicosis 


Diagnosis and Grade 


Nonprogressive Tb 
Progressive Tb 


Nonprogressive Tb 
Progressive Tb 


Nonprogressive Tb 
Progressive Tb 


once a day, among other outside workers (many of whom changed from inside jobs 
at which they had worked for long periods) and among inside workers handling 
picks, the morbidity is high both in total cases and in cases of severe grade. In 
comparing the incidence rates in drillers and timberers with that in inside drivers 
and linemen, who work in less dusty places than the former, the relationship between 
morbidity and the concentration of dust can be clearly seen. 

Relationship Between Silicosis and Pulmonary Tuberculosis.—Special attention 
was paid to the relationship between these two diseases in the investigation. It is 
seen in table 9 that the incidence rate of progressive tuberculosis is substantially 
higher in silicotics than in normal workers and that the rate becomes higher as the 
grade of silicosis advances. The incidence of nonprogressive tuberculosis is higher 


among silicotics than among normal employees but does not increase significantly 
with the grade of silicosis. 


Per Cent 
24.0 
21.6 
19.9 
15.0 
13.3 
Cases 
Number Percentage 
Nonprogressive 270 21.8 
4 
| 
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In workers in the earliest stages of silicosis the incidence of pulmonary tuber- 
culosis is in general higher than in nonsilicotics, but the incidence of progressive 
pulmonary tuberculosis is lower than in the nonsilicotic group. In conclusion, it 
would seem that in the earliest stage silicosis sometimes has a favorable influence on 
pulmonary tuberculosis. Final decision must await further study of the pathological 
and clinical aspects of the disease. It is notable that incidence of healed pleurisy 
in workers with first grade silicosis is higher than in the normal group, and that in 
workers with the second grade the rate of pulmonary tuberculosis (both progressive 
and nonprogressive) is higher than in those with the first grade. 

Clinical Aspects of Silicosis—(a) Subjective Symptoms: Many articles on the 
subjective symptoms and other clinical manifestations of silicosis have been pub- 
lished in both the domestic and the foreign literature. 

In a recent study of this subject Dr. Sato of Niigata Medical College stated that 
the outstanding symptoms are dyspnea and throbbing, which are the primary 
subjective symptoms in diseases of the cardiopulmonary system. 

In this study 12 kinds of subjective symptoms were investigated. Among the 
complaints, dyspnea, expectoration and cough increase remarkably in parallel with 
the stage of silicosis. However, in connection with such complaints of patients with 
a diagnosis it should be noted that the same complaints were made by more than 
10 per cent of the miners who had neither silicosis nor other impairments of the 
cardiopulmonary system. 

It was found that such symptoms as dyspnea, chest pain, throbbing and cough, 
which indicate some changes in the cardiopulmonary system, appear more obviously 
in cases complicated with pulmonary tuberculosis, especially active tuberculosis. 
It is notable that the rate of manifestation of these symptoriis rises rapidly in cases 
of active tuberculosis and in the advanced stage of silicosis, though in cases of first 
grade silicosis there is little difference from the normal. 

On the whole, such symptoms of silicosis as dyspnea, expectoration and cough 
increase in proportion to the advance in the stage of silicosis, especially in the 
presence of other diseases of the cardiopulmonary system, and night sweats, dulness 
and fever are often found in those with active tuberculosis. 


(b) Vital Capacity : In workers whose chests were normal roentgenologically, the 
following average vital capacities were determined for age groups: 30 to 39 years 
of age, 3,554 cc.; 40 to 49 years of age, 3,412 cc.; 50 to 59 years of age, 2,336 cc.; 
60 years of age and over, 2,600 ce. 


In general, in each grade of silicosis, vital capacity decreases with advance in 
age. In silicosis of first grade the vital capacity is almost equal to that of normal 
persons. In second grade silicosis it shows a little decrease, and in third grade 
there is a decrease of about 10 per cent from normal. As in the case of symptoms, 
but inversely, tuberculous complications of silicosis results in a notable diminution 
of vital capacity. 

The question of what functional examination should be used for the measure- 
ment of labor efficiency in silicosis has been often discussed. Vital capacity is 
generally considered one of the best of the tests readily available for the diagnosis 
of the grade of silicosis and the determination of labor efficiency. In measuring 
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vital capacity it should be remembered, however, that unless the examiner is tech- 
nically well trained, the subject thoroughly cooperative, and the time allowed 
sufficient for the examination, true values cannot be obtained. 

(c) Holding the Breath: The time during which the patient can hold his 
breath has not proved a satisfactory measurement of pulmonary function. 


SUMMARY 


According to Dr. Oka’s classification of silicosis, the examination of 4,926 
workers in metal mines in Japan by direct roentgenography gave the following data : 

1. Total incidence of silicosis : 59.8 per cent—first grade silicosis, 46.0 per cent ; 
second grade, 8.6 per cent; third grade, 2.8 per cent; silicosis combined with pul- 
monary tuberculosis, 5.5 per cent; pulmonary tuberculosis without silicosis, 2.4 
per cent. 

2. The diagnosis of early silicosis by photofluorography (35 mm.) is difficult, 
and the following figures probably do not represent all cases in the group examined. 
Among 12,636 miners examined, 908 (7.2 per cent) showed changes in the lung 
field. Of these 646 (5.1 per cent) were classified as probably having silicosis, 32 
(0.25 per cent) as probably having silicosis combined with pulmonary tuberculosis, 
and 67 (0.53 per cent) as probably having pulmonary tuberculosis. 

3. The highest incidence rate of silicosis in miners was 97.5 per cent, and the 
lowest was 39.2 per cent, by direct roentgenography. 

4. Miners often change their place of work, and 398 men with silicosis changed 
to other mines two or more {times in our investigation of nine mines. 

5. The incidence rate of silicosis by age groups was: 20-29 years, 17.7 per cent; 
30-39 years, 58.1 per cent ; 40-49 years, 72.5 per cent; 50-59 years, 76.1 per cent; 
60 years and over, 77.6 per cent. The rate of increase is more rapid in the younger 
than in the older age groups. 

6. The youngest worker with first grade silicosis was 20 years old and the 
oldest 69; the youngest with second grade was 30 and the oldest 69; the youngest 
with third grade was 35 and the oldest 64. 

7. There were 923 cases of silicosis in the age group 40-49, 625 cases in 30-39, 
377 cases in 50-59 and 54 cases in the group aged 60 years or over. The number 
of cases in the second and third grades was highest in the 40-49 year group, next 
in the 50-59 year group and lowest in the 30-39 year group. 

8. The incidence rate of each grade of silicosis when plotted on probability 
paper in relation to age shows a normal distribution for all groups 30 years old 
or over. 

9, Likewise, the incidence rate of each grade shows a normal distribution in 
relation to the length of service in dusty occupations. 

10. The incidence rate of silicosis is in general proportional to the exposure to 
dust in the mine, and ranged from 81 to 45.4 per cent. This relationship is often 
obscured by changes in the occupation of workers. 

11. The incidence of pulmonary tuberculosis (including healed pleurisy and 
primary tuberculosis) was 28.7 per cent in miners without silicosis, 34.8 per cent in 
miners with first grade silicosis, 47.8 per cent in those with second grade and 54.0 
per cent in those with third grade silicosis. The incidence of progressive tuber- 
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culosis was 6.9 per cent in nonsilicotic miners, 4.9 per cent in miners with first 
grade, 16.5 per cent in those with second grade and 36.3 per cent in those with 
third grade silicosis. 

In view of the fact that the incidence of pulmonary tuberculosis in miners with 
first grade silicosis was somewhat lower than in workers without silicosis it would 
not appear that silicosis exerts an unfavorable influence on tuberculosis. Further 
study will be made of this question. 

12. The incidence of pulmonary emphysema was higher in silicotic than in 
nonsilicotic miners, especially in the younger age groups. Emphysema, however, 
increases steadily with age in both groups and appears to be a function of age rather 
than a complication of silicosis. 


13. Vital capacity, both in normal and in silicotic miners, was found to decrease 
consistently with age. In workers with first grade silicosis the vital capacity was 
not lower than in normal workers of the same age, but in those with third grade 
silicosis it was 10 per cent lower in each age group. 


Prof. H. Oka, of Tokyo University, assisted in the organization of this investigation and 
in the analysis of the data obtained. The late Prof. T. Ishikawa and Asst. Prof. A. Nukada, 
of Tokyo University, and J. Tukada, former chief of the Labor Sanitation Section, advised 
and encouraged the persons concerned in the entire investigation. 
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PRESENT CONDITION OF WORKMEN’S COMPENSATION LAWS, 
AND POSSIBLE CHANGES 


MARSHALL DAWSON 
WASHINGTON, D.C. 


N APPROACHING an examination of the present condition of our workmen’s 
compensation laws, and possible changes, I have dipped into the stream of experi- 
ence of this association. Its published records keep alive the hopes and memories 
of administrators who loved their tasks and who were refreshed by the fellowship of 
our meetings, from year to year. As I stand before you now, I can find no better 
words to express my feeling than those of Past President Duxbury, of Minnesota, 


when he addressed the 1930 convention on the “Purpose, Nature, and Character of 
Compensation Laws.’’* 


It has been my privilege [said Mr. Duxbury] to attend ten consecutive conventions of this 
association. It is quite impossible for me to express what I feel I owe to these conventions. 
While I am conscious that I have not been able properly to understand or retain even a sub- 
stantial portion of the learning and wisdom of those who have taken part in the programs and 
debates, yet I feel that what little I have been able to comprehend has been fully supplemented 
by the inspiration incident to contact with men and women of the character of those who have 
attended these meetings and taken part in the proceedings. 


At that time (1930) there were still present in our ranks many commissioners 
who knew from personal experience why workmen’s compensation laws had been 
enacted to replace common law and statutory liability remedies in the field of work 
injuries. Today few of the men who took part in the fight to replace liability with 
compensation remedies are left. The generation for which Past President Duxbury 
spoke was sure that workmen’s compensation law, applied by administrative agen- 
cies, was better than common law and liability remedies applied by courts; and, 


of course, there was also the conviction that the existing laws could and should be 
improved. Mr. Duxbury said: 


I believe that all compensation laws are good, but some are better than others. None of 
them, however, are perfect, and all of them need revision and amendment so as better to accom- 


From the Bureau of Labor Standards, United States Department of Labor. 

This article will be published in the Proceedings of the Thirty-Sixth Annual Convention 
of the International Association of Industrial Accident Boards and Commissions under the title 
“Workmen’s Compensation Problems” (Bulletin 142, United States Department of Labor, 
Bureau of Labor Standards, 1951). 

This address, made at the invitation of the Executive Committee of the International Asso- 
ciation of Industrial Accident Boards and Commissions, at the Thirty-Sixth Annual Conven- 
tion of the Association in Milwaukee, Sept. 26, 1950, offers Mr. Dawson’s own points of view, 
which are not necessarily those of the United States Department of Labor. Mr. Dawson was 
formerly Secretary-Treasurer of the Association. 

1. Duxbury, F. A.: Purpose, Nature, and Character of Compensation Laws, Bulletin 536, 
United States Department of Labor, Bureau of Labor Statistics, 1931, (@) p. 121; (b) p. 129. 
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plish the fundamental purposes and objects of this class of law. In order to do this successfully, 
we need to realize and fully appreciate what is the fundamental purpose and object of such 
laws in order not further to impair them by amendment or judicial construction. . . . 


Mr. Duxbury added: 


. .. There are many provisions of existing compensation laws that are based on or controlled 
by common-law theories or existing statutory rules to the serious impairment of what ought to 
be the object of such laws. 


Mr. Duxbury then declared that the object of the compensation law is “the 
economic rehabilitation of the employee.” 

The “economic rehabilitation” of the employee presupposes his physical restora- 
tion, without which economic rehabilitation is not feasible. It also presupposes ade- 
quate maintenance during disability. 

Long before 1930, other administrators had told this association that workmen’s 
compensation was or should be a rehabilitation system, because it is not possible to 
pay anyone for the loss of life or limb. For instance, what are your eyes worth ? 
I would not take a million dollars for mine. 

In 1950, attention is again being directed to rehabilitation as the goal of work- 
men’s compensation—the word is used in its broad meaning as contrasting with 
indemnity. Success in rehabilitation is necessarily the culmination of the perform- 
ance of the workmen’s compensation system as a whole. The progress made between 
1930 and 1950 has been mainly in clarifying the possible achievements. That has 
been done by some shining examples of performance. But, as a whole, the present 
workmen’s compensation situation is far from satisfactory. Indeed, in some states 
ground has been lost, instead of gained, with the passing of time since the enacting 
of the laws. Such a loss, where it has occurred, has not been altogether in the field 
of the relative value of monetary payments; retrogression has been caused by hap- 
hazard complication of the law, and a drift into legalism. An immediate task is 
that of closing the gap between the head and the tail of the procession. 

On the whole, there has, of course, been much progress. The effort to adjust the 
scale of payment has been incessant, although inadequate. As to the coverage of 
persons and employments, there have been many small advances and a few bold 
ones, but much remains to be done. In recent years the advance in occupational 
disease coverage has been notable, especially the trend toward the full coverage of 
diseases, a distinctively North American development. Part of the present task is 
the clearing away of the petty restrictions put into the occupational disease laws 
of some states by alarmists. Progress in furnishing injured workers full medical 
care has been steady, but piecemeal rather than by leaps and bounds. The time for 
patience with some of these lags is running out. Instead of having to consume our 
time and strength mopping up obvious defects, we should start exploring new fron- 
tiers of development. The 30 years spent in the wilderness by the Israelites on their 
way from Egypt to the Promised Land has been matched by the confusion in the 
experimental period of workmen’s compensation in this country. It is time to cross 
our own “Jordan.” The accumulated experience has demonstrated that adequate 
protection of the injured workers is not only desirable but practical. The record, if 
forcefully called to the attention of legislatures, should accelerate progress in attend- 
ing to plain defects in the laws. The time is propitious for bold instead of timid 
advances. 
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Until the compensation scale has been adjusted to the level of maintenance, there 
should be a complete moratorium on general reductions in the insurance premium 
rates. During the last 15 years rate reductions have far outrun benefit increases. 
This is the reverse of the clearly indicated action, because the rate redundancy in 
the main was caused by premium collections on higher wages and larger aggregate 
payrolls, while compensation payments went through the bottleneck of the inelastic 
weekly maximum restriction on the amount payable. The fat on the premium rates 
should have gone into benefit adjustments. In Manitoba some insurance rates have 
remained the same for 30 years. Since one purpose of insurance is stability, the 
annual turmoil, in the United States, over premium rate changes, ignoring the 
long range ups and downs of profit and loss, is a departure from insurance goals. 
One year there is the hue and cry that the insurance companies are getting rich 
robbing the employers, while the next year there may be alarm about their expected 
insolvency. This fear is attested by the provision for security funds against insol- 
vency, found in some states. If the actuaries cannot solve this problem, why not try 
common sense, as in Manitoba? 


The weekly maximum payment is now $150 in Arizona and $121 for civil 
employees of the federal government, while in Alaska there is no weekly maximum 
limitation whatever. Nevertheless, there are still many influential persons who tell 
legislatures that raising the weekly maximum from $20 to $35 or less would drive 
out industry and bankrupt insurance carriers. Compensation payments are sup- 
posed to be based mainly on a percentage of the wages earned and on which 
insurance premiums are collected, but now to a large extent the weekly maximum 
limit nullifies the percentage of wage basis, so that many injured workers, instead 
of receiving two thirds of the wage, for instance, may receive one fourth. If there 
is any rational weekly maximum limit, it should be the ceiling at which the collection 
of premium on the wage stops. Formerly there was no such ceiling, but now it may 
be $100 a week. Suppose that the ceiling for the collection of insurance premiums 
is $100 a week, then the weekly compensation payment should be $66, if the per- 
centage limitation is two thirds of the wages. We in North America are a great 
and generous people; may heaven save us from the fear that providing decently 
for injured workers will bankrupt the economy! Here, again, is a great blunder— 
that of applying insurance principles to collections and welfare principles to pay- 
ments! The indicated remedy is not philanthropy but consistency in applying insur- 
ance principles. At present the weekly maximum figure is not the result of any 
insurance computation; it is, on the contrary, the guess of amateur psychiatrists 
who think they know the exact point at which the temptation to “malinger” will 
turn honest men into crooks. The objective data are a percentage figure and a 


wage that has already been arrived at by collective bargaining or the current 
market. 


The inadequacies of the workmen’s compensation laws might soon be cured if all 
groups that have influence with the legislature would concentrate their fire on the 
main objectives, instead of dissipating their attention on the hundreds of bills sub- 
mitted every year to the legislatures. The annual crop of amendments to the 
compensation laws points to the absence, in many states, of competent and disinter- 
ested guidance. Some compensation administrators have been reluctant to take the 
lead in guiding law changes, holding that it is their duty to apply the law as it is 
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handed down to them. Other administrators recognize that guiding the develop- 
ment of the law is an inescapable duty, because those who administer the law are in 
the best position to know what needs to be done. Sometimes a compensation admin- 
istrator can accomplish much more by staying up with a legislative committee until 
3 a. m. than by weeks of presiding over claims controversies. The 1948 report 
of the Idaho Industrial Accident Board records a change from the “hands off” 
policy as to leadership, tradition yielding to recognized necessity. The Minnesota 
law specifically requires the Industrial Commission to observe the operation of the 
law and make recommendations as to changes. The method by which the Wisconsin 
Industrial Commission guides law changes should by all means be studied by vis- 
itors to this state, and, also, in California there is the vigorous and able leadership 
of Paul Scharrenberg. Not all pressure groups accept without strong persuasion 
the maxim that the compensation laws were passed for the benefit of injured 
workers. ‘Selfish interests” present their bills to each session of the legislature and 
stay up night and day to lobby them through. The business of a shepherd is of 
course to feed his sheep, but of necessity he must guard them from wolves. 

Most compensation administrators agree that workmen’s compensation is “big 
business,” but sometimes their business management is that of the proprietor of 
the corner grocery store, who likes to wait on the customers himself. Do they 
believe that no employee could be found, hired or trained who could hear contro- 
versies as well as they do? In 1919 Royal Meeker, then the seeretary-treasurer of 
this association, said: 


nearly all compensation boards are obliged to devote almost their whole time and 
energy to hearing cases and handing out to cripples, widows, and orphans the niggard’y doles 
provided in their laws for the victims of the industrial juggernaut. Our lawmakers have thus 
far failed to grasp the fundamental economic and ethical principles of workmen's compensation. 


The result of the exhausting hours spent by commissioners in presiding over 
controversy has been much the same as if the manager of a big league baseball team - 
spent his time umpiring the games. With very few exceptions, there has been little 
improvement in the business management of workmen's compensation, or in the 
methods applicable to workmen’s compensation administration, in 30 years. Of 
course, I do not refer to improvements in the mechanical gadgets used. The daily 
chores consumed the capacity for creative thought, and compensation administration 
has stayed in a rut for 30 years. As to getting out of the rut on their own steam, 
many of the commissions are in a difficult situation, because they are bound hand and 
foot—they are in bondage both to the courts and to the legislature. It looks as if 
this association will have to help them, if help is ever to be found. The courts tie up 
the commissions in red tape, and the legislatures will not give them enough money 
for efficient operation. Let us go back to the beginning and find out what is to blame 
for the present plight of the administrations. 

Examine the laws in the light of their historical origin. The original German 
law set up a self-supporting and self-directing insurance plan under government 
supervision. In mentioning the principles of self direction and self support as the 
foundation of an efficient workmen’s compensation program, it is neither necessary 
nor desirable to enter the controversy as to the respective merits of public or private 
insurance. The principles of self direction and self support can be applied to both 
public and private insurance systems. Believe it or not, some visiting American 
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commissions looked at the German system and exclaimed, “We can never hope to 
have so efficient an administration”; then they went to England and copied the 
British plan! The only plausible explanation of this mystery is that given me by a 
reliable informant who said, speaking of the commissioner sent to England by a 
certain state to study the British law—I quote: “He was drunk most of the time 
he was there.” I do not have to apologize to the Canadians for speaking disparag- 
ingly of the old British law, because, whether or not they liked the ale and the stout, 
they had too good judgment to copy the basic principles of the British administra- 
tion. Moreover, Great Britain has repudiated the old court-administered British 
workmen’s compensation law, “lock, stock, and barrel.” But we bought the gold 
brick. In the museum of history where it now reposes, the old British law could 
properly be labeled, “The lawyers’ delight.” Only Gilbert and Sullivan could do 
justice to its wage-computation provision, on which, in the states adopting it, many 
of our injured workers were crucified during the depression following 1929. More- 
over, it left a gate open for tort litigation. Do not accuse me of prejudice against 
England. I am Scotch-Irish and have not a drop of German blood in my veins. 

But to resume our story. When the United States and Canada were preparing 
to adopt workmen’s compensation laws, they sent commissions to Europe and Great 
Britain to examine the existing workmen’s compensation systems. Some of these 
commissions copied the worst, as well as the best, of the foreign legislation in their 
drafts of proposed American acts. This is particularly true of the revamps of British 
legislation found in many of our state acts. The German system was administra- 
tive ; the British, judicial. he judicial slant in our compensation laws was imported 
from England. 

The greatest name in the roster of those who took part in drafting the Ameri- 
can compensation laws is that of Sir William Ralph Meredith, Chief Justice of 
Ontario. He drafted the Ontario act, after an exhaustive study of workmen's com- 
pensation administration in Europe and America. He avoided the crucial mistakes 
made by others in their adaptation of either the German or the British law. 
Although steeped in legal tradition, he saw the human problem in workmen’s com- 
pensation and tailored a garment to fit the injured worker, instead of trying to fit 
the injured worker into an ancient legal scheme. Sir William was shocked by what 
he saw in the British courts. He recognized that court methods were not suitable 
in workmen’s compensation cases. In drafting a workmen’s compensation law, his 
guiding principle was “to get rid of the nuisance of litigation” and “to have swift 
justice meted out to the great body of men” even though some mistakes might be 
made. He was convinced that while some mistakes were inevitable under any sys- 
tem of procedure, the mistakes made by an expert administrative board with final 
authority would be fewer and less costly than the mistakes even of the highest 


appellate court. In his draft a sure foundation was provided for simple procedure. 
The Ontario act reads: 


The decisions of the Board shall be upon the real merits and justice of the case, and it shall 
not be bound to follow strict legal precedent. (Sec. 68-4.) 


The action or decision of the Board . . . shall be final and conclusive and shall not be 
open to question or review in any court. (Sec. 68-1.) 


On the other hand, in the United States most of the laws left the gates open for 
an appeal to the courts, sometimes with jury trials. Exceptions were the federal 
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law covering United States civil employees, which made no provision for court 
appeals, and there is none in the Nevada law. However, in a few instances the 
Nevada Industrial Commission has been sued in the courts. As to occupational dis- 
ease cases, the Ohio law has no provision for court appeals. The exceptions are 
mentioned because it has often been said that in the United States there must be 
court appeals in workmen’s compensation cases. 


Now let us see what happened in the states. As a rule, the state laws contained 
a provision for simple procedure. The Bible speaks of a lamb and a lion lying down 
together. The passage does not say “side by side,” so there is the possibility that 
one of them may have been inside the other. In the states, the “simple procedure” 
provision was devoured by the coexisting provision for court appeals. The two 
things are a contradiction in terms—you can have one or the other, but you cannot 
have both at the same time. As the Biblical lamb was left at the mercy of the lion, 
so the state compensation administrations were left at the mercy of the courts. 
Soon court decisions requiring “competent evidence” and “due process of law” put 
some of the state administrations in a strait jacket. The finishing touch was applied 
in a 1946 California decision which held: 


Even if [the Industrial Accident Commission is] regarded as a purely administrative agency, 
however, in exercising adjudicatory functions the Commission is bound by the due process clause 
of the Fourteenth Amendment to the United States Constitution to give the parties before it 
a fair and open hearing. “The right to such a hearing is one of the rudiments of fair play 
assured to every litigant by the Fourteenth Amendment as a minimal requirement.” (Massa- 
chusetts Bonding and Insurance Company vs. Industrial Accident Commission, 74 Cal. App. 
2nd, 911, 913; 11 CCC 145, 146.) 


This sounds well, but note the key word “litigant.” The injured worker with a 
claim is a “litigant.” This means that the old forensic method must be used in 
compensation cases. The instrument is cross examination, not a stethoscope. 


The application of such a decision, together with the effect of other decisions 
requiring “competent” evidence, virtually calls for the equivalent of a court trial 
of cases before the compensation authorities. The commissioner may sit in his shirt 
sleeves, but he is none the less a judge. 


The end of the story is told by a compensation officer. Mr. R. E. Haggard, 
superintendent of the California Permanent Disability Rating Board, summed up 
the result in a statement dated June 16, 1950, made by him to the California Sen- 
ate Interim Committee on Workmen’s Compensation Benefits. After tracing the 
history of the Commission’s attitude from the beginning, Mr. Haggard said: 

The Commission initially wanted to be more of an administrative body than a court. 
The Appellate Courts have held to the contrary. Since the courts took this attitude it is only 
natural that litigating parties [note the term, “litigating parties”] appearing before the Com- 
mission, and members of the hearings department of the Commission, should also take the 
same attitude. Contrary to the original intention of the Commission to limit litigation to the 
minimum, the trend throughout the years has been to increase litigation, especially since the 
emphasis a few years ago on the issue of “due process.” 


In short, the early compensation laws, by a provision for simple procedure, threw 
court technicalities out the front door, but the courts, by requiring “competent” 
evidence and “due process of law,” shoved the technicalities in again at the back 
door. It has been a waste of breath to try to tell the judges that the compensation. 
laws contain safeguards for claimants, such as “continuing jurisdiction,” unknown 
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to liability litigation. It has also been useless to say that workmen’s compensation 
brought a new remedy calling for new methods. Short of more constitutional 
amendments, it is possible, but not certain, that there may be no direct remedy for 
the harm that has been done to compensation administration in the states. It is the 
more necessary that the administrations shall take steps to confine controversy and 
litigation within the smallest possible circle. This means, for one thing, that the 
first payment of compensation must be made promptly, before the claimant gets 
impatient and hires a lawyer. In general, it means eternal vigilance and adequate 
service. Adequate service is not possible without adequate financing of the commis- 
sion. That essential of satisfactory compensation administration is discussed by 
another speaker on the program of this convention. 

It is necessary at this time to say that workmen’s compensation administration 
must look forward, not back. Workmen’s compensation as a pale imitation of liabil- 
ity litigation has an uncertain future. The collapse of the old British workmen’s com- 
pensation system should be a solemn warning to us. The news of inflated verdicts 
by juries in personal injury litigation has been broadcast, and has found some 
receptive listeners. Those interested in preserving and improving the North Ameri- 
can workmen’s compensation system must therefore see that workmen’s compensa- 
tion is as different from liability litigation as day is from night. As Past President 
Duxbury said long ago, it is a rehabilitation system. As such it can point to achieve- 
ments and triumphs beside which inflated jury verdicts—for which you pay when 
you buy liability insurance—pale into significance. It is to be hoped that those who 
propose to have any part in the future development of workmen’s compensation 
will “come clean” of liability attitudes, because these are fatal to rehabilitation. 

In workmen’s compensation, rehabilitation as a goal must be kept in sight from 
the day of a worker’s injury. But in a damage suit, rehabilitation is kept out of 
sight and so far as possible out of mind until after a verdict has been won. Up to 
that point in a damage suit it is necessary for the lawyer and the doctor to keep 
the injured person appearing as hopeless and forlorn as possible. This is even true 
of jury appeals in workmen’s compensation, found in a few states, as explained 
to me by that distinguished lawyer and former Ohio commissioner Tom Duffy. 
The pathetic plight of the injured person and his family is exhibit 1 in the jury 
trial. The strategy is to imply that the insurance carrier is rich and that the injured 
person needs money. “That done,” said Mr. Duffy, “getting a verdict is like 
taking candy from children.” In such circumstances a compensation commission is 
not only at the mercy of the legislature and the courts but also at the mercy of the 
lawyers. 

The distinction between liability and compensation attitudes cannot be over- 
emphasized from the standpoint of the effect on a rehabilitation program. The direc- 
tor of a rehabilitation center told me of a young amputee who enrolled in the center, 
had been fitted with artificial members and was making excellent progress in an 
accounting course. He had been assured a good job on the completion of his train- 
ing. But one day he took off his artificial members and dropped the training course. 
He explained to the director that when he enrolled he had expected to accept a 
voluntary settlement of $40,000 from his employer, but now a lawyer had told him 
that if he sued he could get more money. And his lawyer wanted to exhibit to the 
jury a helpless, not a rehabilitated person. 
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It has been said that workmen’s compensation provides a new remedy and 
calls for a new method. The appropriate workmen's compensation method is clin- 
ical, not forensic. The wonder is not that our present method produces so many 
cases of neurosis, but that relatively the number is so few in comparison with what 
one might expect. A visitor from Mars might conclude, from observation, that 
the purpose of some of our hearings is to produce neurosis. 

The distinguished former medical director of the New York workmen’s compen- 
sation administration, Dr. Raphael Lewy, said to me: “Every time I go into a 
hearing room I want to curse.”” With our advanced knowledge of psychology and 
medicine, it is hard to understand why we expose injured persons, still suffering 
from shock, to the ordeal of listening, in the hearing room, to legal controversy over 
their condition. In some states, in difficult cases such hearings may last for two or 
three days, during which so-called medical experts hold autopsies over the quiver- 
ing patient. The name for this branch of practice is “forensic medicine.” At one 
such hearing, attended by me, the medical expert testifying for the claimant said 
loudly, “This man is permanently and totally disabled; what is more, he will die.” 
You know what the medical expert testifying for the employer said in rebuttal. 
You have guessed it—yes, he said: “There is nothing wrong with this man except 
a congenital condition.” That, ladies and gentlemen, is what the courts call, in 
this twentieth century, “competent” evidence and “due process of law.” It is a 
“constitutional right.” But to Dr. Lewy, with his profound knowledge of the shock 
that follows injury, it is an outrage. 


Must eighteenth century methods be applied to twentieth century situations? 
One can imagine alternative methods of compensation administration, but time 


does not permit me now to mention them. Above all the routine changes that 
should be made in the laws and administrations, there is the need, pointed out by 
Royal Meeker in 1919, for their reorientation. The frontier that now most needs to 
be explored is that of medical administration, reported on by our Medical Commit- 
tee in 1949, 


We cannot safely stand still because the world is moving and “time marches on.” 
Some of the present examples of workmen’s compensation law and administration 
are as obsolete as a 1911 automobile. This is recognized by the reports of state leg- 
islative interim committees, which have in some instances called for comprehen- 
sive revisions and changes. It has been noted that the old British workmen’s com- 
pensation system was demolished and replaced by an industrial injuries act as a 
section of the social security program. 


Let us put our own house in order quickly, and gird ourselves to meet the chal- 
lenge of the new day. Many of the states have been struggling, separately, with the 
task of improving their laws, but sometimes the efforts of the state interim com- 
mittees end in exhaustion. Usually “the mountain groans and brings forth a 
mouse.” The task is too difficult for any one state to solve by itself. Some day we 
must put our heads together and see what improvements we can jointly contrive. 

When one looks at what is happening to workmen’s compensation in other parts 
of the world, it is plain that we must get going. The new British act was shaped, 
not with an eye single to the good of the injured worker, but to give British haz- 
ardous industry a competitive advantage in world trade. To this end flat insurance 
rates were imposed, undercutting the economic incentive to prevent accidents. 
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Moreover, the employee was made to pay part of the cost of the insurance. This 
violated long-accepted standards for workmen’s compensation. The Russian leg- 
islation, now being copied in satellite countries, has twisted workmen’s compensa- 
tion into one more instrument of control over the minds and bodies of the subjects 
of Soviet despotism. And there is worldwide pressure to integrate workmen’s com- 
pensation with social security and push workmen’s compensation, as we know it, 
off of the map. 

In the circumstances, has not the time come for shaking off our passive attitude 
toward world standards for workmen’s compensation, and claiming a part in shaping 
and upholding them? Our Past President, Mary Donlon, has said: “There is in 
this association more knowledge and wisdom upon workmen’s compensation than is 
to be found in any other organization in the world.” But knowledge without action 
is vain. 

Let me finish by repeating a story with which Frank E. Law closed an address 
on Workmen’s Compensation for Accidents delivered at the Waldorf-Astoria 
Hotel in 1912. Not many of you were there. The story was credited to ex-Con- 
gressman McCleary. 


A young man was walking on the seashore with a fair maiden. They sat down on the 
beach side by side. She had a large parasol. She leaned toward the young man expectantly. 
Suddenly she jumped up and exclaimed—“You startled me. I thought you were going to kiss 
me. Why didn’t you?” He answered, “I was going to, but I had sand in my mouth.” Quickly 
she replied, “Swallow it, you need it in your system.” 


| 
_, 


ON THE RETENTION OF AIR-BORNE PARTICULATES 
IN THE HUMAN LUNG: II 


H. D. LANDAHL 
T. N. TRACEWELL 
AND 


W. H. LASSEN 
CHICAGO 


XPERIMENTS have been carried out on human subjects to measure the 
amounts of inhaled homogeneous droplets which appear in various fractions 
of the expired air. Theoretical considerations ' enable one to calculate the various 
values. The present experiments were carried out in order to check these calcula- 


tions and thus further evaluate the importance of the various factors which may 
influence the results. 


GENERAL PROCEDURE 


A homogeneous cloud of approximately equal size particles of triphenyl phosphate was 
produced and breathed. A sample, equal to that inspired, was collected and quantitatively 
analyzed for triphenyl phosphate. The air expired was collected in four equal serial fractions, 
and each was quantitatively analyzed for triphenyl phosphate. The amount retained in each of 
the four sections of the respiratory tract represented by the four serial fractions of the expired 
air was then calculated and expressed in terms of per cent of the total retained. 

The process was repeated with various subjects, with different patterns of respiration and 
with particles of various sizes. 

METHODS 


Particle Generation and Size Determination—Triphenyl phosphate was chosen because it 
is not very toxic, it can be measured in small quantities, and it can be produced as a smoke 
composed of droplets which are approximately equal to each other in diameter. Particles of 
various sizes were generated by a homogeneous particles generator which had the outlet tube 
from the mixing flask extending in a downward direction.2 These particles were diluted with 
filtered air up to a flow rate of 36 1./min. and then passed through a long tube to a Y tube as 
described previously.?) When the aerosol was not in use, this tube was closed and an outlet 
tube to a hood ventilator opened. 


From the University of Chicago Toxicity Laboratory. 

The work described in this paper was conducted at the University of Chicago Toxicity 
Laboratory under a research contract supported by the Atomic Energy Commission and 
administered through the Medical Division, Chemical Corps, United States Army. Under the 
terms of the contract neither the Atomic Energy Commission nor the Army Chemical Corps is 
responsible for the opinions or conclusions of the authors. 

1. (a) Findeisen, W.: Ueber das Absetzen kleiner, in der Luft suspendierter Teilchen in 
der menschlichen Lunge bei der Atmung, Arch. f. d. ges. Physiol. 236:367, 1935. (b) Landahl, 
H. D.: On the Removal of Air-Borne Droplets by the Human Respiratory Tract: I. The Lung, 
Bull. Math. Biophys. 12:43, 1950. 

2. Sinclair, D.: Formation of Aerosols, chap. 6; Optical Properties of Aerosols, chap. 7, 
in Handbook of Aerosols, Washington, D. C., Atomic Energy Commission, 1950, pages 77-96. 

3. Landahl, H. D., and Herrmann, R. G.: On the Retention of Air-Borne Particulates in 
the Human Lung, J. Indust. Hyg. & Toxicol. 30:181, 1948. 
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The sizes of the particles are given throughout as equivalent impaction diameters (imp. eq.), 
these being the diameters multiplied by the square root of the specific gravity of the material.* 
Estimates of their sizes were made in one or more of the following ways: (1) polarization 
of scattered light,5* (2) the pattern of the colors produced when white light was passed 
through a cloud of particles,5» (3) “impaction’’® and (4) microscopic observations. The smallest 
particle cloud* was composed of particles estimated to be about 0.1 4 in diameter (or 0.11 4 . 
imp. eq.) since the polarization was very nearly complete.*¢ 
The next cloud was made up of larger particles, estimated to be about 0.25 u; i. e., there i 
was about 20 to 30 per cent polarization. The scattered light was blue from 0 to 90 degrees, 
becoming straw colored at about 170 degrees (the angle between the incident and the scattered 
light rays). About 85 per cent of the material collected is on Iis,8 about 10 per cent on I; 
and about 5 per cent on the filter. Much less than 1 per cent is removed by a cascade i 
impactor.®@ 
The particle size of the next cloud was found to be about 0.55 + 0.1 # (the number after 
+ sign being the estimated standard deviation of mass distribution). Estimates based on 
microscopic counts, polarization of scattered light and comparison of present and previous 
results with impaction methods were in satisfactory agreement. The average percentage mass 
distribution by impaction was 0.5 for cascade impactor slide D, 93 for I, and 7 for Ios. 1 
Individual clouds were somewhat more homogeneous. 
The particles of the next cloud were found by microscopic counts to be about 1.4 + 0.2 # 
(imp. eq.). This was in agreement with estimates from impaction and from the values of the 
angles to the red maxima. The average percentage mass distribution was slide C=4, D=89, 
I,=7. Individual clouds were more homogeneous, there being as much as 95 per cent on slide D 
in some instances. 
From counts and from results of impaction, the particle size of the cloud of next larger 
a particles was estimated to be 2.9 + 0.2 » (imp. eq.). The average percentage distribution of 
e mass was slide B=5, C=85, D=10. A single homogeneous cloud might contain 90 per cent 
a on slide C. 
The particle size of the next cloud was estimated from the results of impaction to be about 
3.8 u. This cloud was not nearly as homogeneous as the others, as is indicated by the poor 
colors observed, as well as by the mass distribution (B=36, C=—57, D=7; a sharp cloud, for 
example, would give 39, 61, <1). 
The cloud of largest particles was composed of particles estimated to be 6.3 + 0.8 # (imp. 
eg.). The average percentage mass distribution was A=2, B=97 and C=1. 
Sampling—Experiments to determine the total fraction expired were carried out as 
previously described. Small volume critical pressure orifices with two 200-mesh screens were 
used throughout.” The expired air was fractionated into serial fractions. This was accomplished 
by using a large “mouth tube” (O,, fig. 1) having four smaller side tubes symmetrically placed, 
each being at an angle of about 60 degrees with the direction of the larger tube. The impingers 
(h, I, ...), each with inlet tubes through a small rubber stopper, were then inserted into 
these side tubes far enough so that the inlet tubes reached into the large tube (O.). Any 
particles entering the inlet tubes were included in the analysis as the tubes were washed down. 
Behind each sampler was a solenoid valve (4, B, ...) of small volume, the port being 7/32 in. 


4. Landahl, H. D., and Tracewell, T.: II. Penetration of Air-Borne Particulates Through 
' the Human Nose, J. Indust. Hyg. & Toxicol. 31:55, 1949. Landahl.!> 
i 5. Sinclair,? (a) p. 85; (b) p. 84; (c) p. 86. 

6. (a) May, K. R.: The Cascade Impactor, J. Sc. Instruments (Brit.) 22:187, 1945. (b) 
Landahl and Tracewell.* 

7. In this case the samples were collected with the same collectors as used for the other 
ms clouds with, however, dry ice packed around the impingers to bring the efficiency of collection 
: to over 9) per cent. However, experiments with the samples warmed slightly to avoid 
condensation of moisture gave substantially the same results, indicating that the percentage slip 
was the same on both “control” and “lung” sides. 

8. I, and Is are two critical pressure orifice impingers used in series, the second having 
two fine mesh screens (Landahl®) under the orifice. 

9. Landahl, H. D., and Tracewell, T.: Unpublished observations. 


LANDAHL ET AL—AIR-BORNE PARTICULATES IN HUMAN LUNG | 361 


(0.5 cm.). These valves were connected to a flask which in turn was connected to a large 
‘capacity pump. The solenoid valves were activated by electrical contacts (4’, B’, ...) on an 
insulating disk over which turned a contact arm driven by a constant speed motor. This was 
arranged to turn at 4, 8 or 12 seconds per revolution. The contacts used were such that while 
the subject inspired at an average rate of 18 1./min. and for three eighths of a cycle from one 
arm of the Y tube, the control sampler was operating from the other arm of the Y tube 
(18 1./min.). For one eighth of a cycle (74, fig. 1) no sampler was in operation, so that during 
this time the subject slipped his mouth from the Y tube, closing the lips, then with a slight 
rotation of the head moved his lips in position to close his lips about the tube (Oz) for collecting 
the lung sample. The expiration began automatically when the contact arm reached the first 
contact (4’), which activated sampler 1. After one fourth of the expiration cycle the first 
solenoid valve (A) closed while a second solenoid valve opened, thus stopping the sampling by 
number one but starting number two. Each sampler operated at 18 1./min. After the fourth 
sample had been taken, no valve was opened (72, fig. 1), so that the subject moved back to 
the Y tube (O,) to repeat the cycle. Simultaneously with the beginning of the cycle a buzzer 
was sounded. It was also sounded at the time the control sampler ceased sampling, shortly 
before the first lung sampler was started and just after the last fraction had been taken. 
Chemical Analysis—Triphenyl phosphate was hydrolyzed with sodium hydroxide and the 
resultant analyzed for free phenol by the color reaction with a commercial phenol reagent.!° 


INCOMING GROUND GLASS IMPINGER RUBBER 
cLoUD CONNECTIONS 


TO VACUUM PUMP 


Fig.1—Diagram of apparatus. The subject inspires air from opening QO, at the same time 
that the control sampler (/s) operates. The sampler is a critical pressure orifice impinger with 
two fine mesh screens (200 mesh, .002 in.) below the orifice. The screens are not needed if a 
negligible amount of material is composed of particles smaller than about 1 #. The inspired air 
is expired through opening Oz, its pathway being determined by the timer shown on the right 
half of the figure. This timer consists of a circular insulating block with short arcs of copper 
wire attached as shown. Arcs 4’, B’, C’ and D’ subtend equal angles from F and their total 
angle equals the angle subtended by arc E’, this being three eighths of the whole circle. The 
arm (copper) shown is attached to a pivot F, which is driven (clockwise) by a constant speed 
motor in such a way that it contacts the arcs of wire successively during its excursion. The 
timer is connected to the solenoid valves A, B, C, D and E in such a way that whenever 
the arm of the timer is in contact with a given arc, the corresponding solenoid valve is open, 
the remaining valves being closed. Only one valve is open at any one time. 


About 5 ml. of 95 per cent alcohol was used to transfer the triphenyl phosphate from the 
impingers '! into test tubes. To each test tube 1 ml. of alcoholic sodium hydroxide solution 
(9.4 Gm. sodium hydroxide, 125 ml. ethanol diluted to 250 ml. with water) was added. 

The test tubes (1.8 cm. x 15 cm., of fairly uniform thickness) were placed in a boiling 
water bath to evaporate the alcohol. The water temperature was brought back to 100 C. after 


10. The phenol reagent (Folin O., and Ciocalteau: On Tyrosine and Tryptophane Determi- 
nations in Protein, J. Biol. Chem. 73:627, 1927) may be obtained from Sargent & Company, 
Detroit, Chicago, Dallas. 

11. The droplets of triphenyl phosphate were generally crystallized by the time the analysis 
was carried out. 
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some of the alcohol had been evaporated. The tubes remained in the bath for 10 minutes after 
the alcohol had been removed sufficiently so that a flame could not be maintained or the boiling 
in the tubes had almost ceased. They were then washed down with 1 ml. of 95 per cent alcohol 
and left in the bath for 10 minutes after the added alcohol had evaporated. The tubes were 
then removed from the hot water bath, and 4 ml. of sodium carbonate solution (7 Gm. per 250 
ml. H:O) was added. The tubes were read in a Klett colorimeter (660 m#) from five to 10 
minutes after adding 1 ml. of a diluted phenol reagent (1 part to 3 parts HzO). 


EXPERIMENTAL RESULTS 


Subject Variability in Retention —To obtain information on subject variability, 
21 male and three female subjects were used at the 12 second cycle. This pattern 


Taste 1.—Variability in Retention of Small Particles (0.25 ») of Triphenyl Phosphate 
in the Human Lung (12 Second Cycle, 1,350 CC. Tidal Air, 300 CC. Sec.) 


Vital 
Capacity, L. Height,In. Weight, Lb. % Retained 


Male Subject Age 
37 4.1 7 165 39 
27 5.0 71 160 43 
25 4.2 70 155 58 
32 34 65 120 47 
26 4.1 70 155 41 
29 54 73 155 48 
26 3.5 66 140 45 
28 5.5 72 190 37 
22 4.6 70 198 39 
20 43 71 144 33 
4 3.9 70 160 40 
39 54 70 160 40 
26 3.7 70 150 34 
21 41 68 155 42 
49 4.1 n 160 35 
35 4.7 71 153 46 
38 3.8 65% 160 42 
23 4.3 68 145 41 
W 4.9 72 140 43 
36 4.0 72 191 44 
38 4.0 71% 200 32 
29.4 43 69.9 160 41 
Standard deviation................0ee000+ 78 0.58 2.15 19 61 


25 3.3 66 120 48 
26 2.9 62 150 47 
21 2.3 64 125 47 


requires the least practice. The particle diameter was about 0.25 ». Results were 
obtained as shown in table 1. 

Since there is an appreciable variability in the method, and since in subjects 
who are not sufficiently experienced the breathing is less apt to be uniform, it is 
difficult to measure the variability in retention for individual subjects. No marked 
correlations could be observed with any of the quantities measured. The correla- 
tion of retention and height (—0.23) is suggestive, while the correlation of reten- 
tion and weight (—0.38) is of borderline significance. Other coefficients of 
correlation, of no interest here, are vital capacity-height, 0.64; height-weight, 
0.50; weight-age, 0.27. There is some evidence here of a sex difference. Since 
the triphenyl phosphate particles are small, one would expect that the alveolar 
dimensions would be the important quantities, though the volumes of trachea, 
bronchi and bronchioles should also have an appreciable effect. 
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The subjects with highest and lowest retentions were retested for total reten- 
tion, and then the expired air was fractionated. The subject with the highest 
retention (no. 3) remained highest. The subject with the lowest retention (no. 13) 


TaBLeE 2.—Results Obtained on Fractionation of Expired Air 


Relative Concentration in 
Expired Air, % No. 3 


13 


Fraction of 


io 
Expired Air Subject 3 Subject 13 No. 
88 86 
.76 
68 
58 


71 
62 
43 


TaBie 3.—Variability in Retention of 6.3 » Particles of Triphenyl Phosphate in the 
Human Lung 


Relative Concentrations in Different % Retention 
Fractions of Expired Air, % ae, 
634 0.25 
Subject Total Total 
9” 


Tasi_e 4.—Relative Concentrations of Triphenyl Phosphate in Various Fractions of the Expired 
Air of Human Subjects for Various Patterns of Respiration 
(Values Expressed in per Cent) 


Fraction of Expired Air O11 0.25 0.55 
300 OC./See.; 4 See. Cyele; 450 CC. Tidal Air 
96 
82 
68 
66 46 


8.2 73 
300 CC./See.; 8 See. Cycle; 900 CC. Tidal Air 
96 
80 
60 73 32 
45 
68 7.2 47 
. Cyele; 1,350 CC. Tidal Air 
80 7 72 
72 85 40 4* 
52 62 18 16 
35 38 1 0.6 


67.5 35 


* It should be noted that 
inhaled (except for totals). 


a figure of 4 per cent in table 4 corresponds to 1 per cent of the total pace 
became third lowest. The results from fractionation of the expired air are given 
in table 2. From this it is seen that the ratio of the relative concentrations in the 
expired air decreases as deeper fractions of the expired air are compared. 

To obtain an estimate of subject variability at a larger particle size, experiments 


were carried out in six subjects with the eight second respiratory cycle. The 
results are shown in table 3. 


2 2 05 98 33 
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Retention as a Function of Particle Size for Various Patterns of Respiration. 
—Two subjects were used for the remainder of the experiments. The results from 
experiments with fractionation of the expired air were normalized to an averaged 
total in which experiments giving the total only were more heavily weighted. This 
was done as less operations are involved in obtaining the totals. The results are . 


EXPERIMENTAL 
4 SEC. CYCLE 
450 c.c. TIDAL AIR 


* RETAINED 
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900c.c TIDAL AIR 
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T 
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EXPERIMENTAL 
12 SEC. CYCLE 
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Fig. 2.—Per cent retention in lungs of human subjects as a function of particle diameter in d 
microns (impaction equivalent). Results are given for three respiratory patterns. In each graph 
the upper curve represents the total retention; the lowest represents the retention due to the 
first fraction (44) of the expired air. 


given in table 4. It should be noted that in only 6 per cent of the cases did sub- 
ject 2 show a lower retention than subject 1. The results are graphically presented 
in figure 2. For each respiratory pattern the lowest curve (1/4) represents the 
retention of material from the first fraction of expired air. The next curve (7/2) 
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represents the retention from the first two fractions of expired air, the difference 
being that due to the removal of material from the second fraction. The upper- 
most curve is thus labeled “Total.” 


THEORETICAL 
4 SEC. CYCLE 
450c.c. TIDAL AIR 
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% RETAINED 


Fig. 3—Theoretical value for lung retention. Notation is the same as in figure 2. Curves 
are actually smooth but are drawn as polygons as in figure 2. For unit density particles the 
per cent retention would be slightly lower for particles of very small diameters. 


COMMENT 


From a comparison of the experimental results and the calculated results (from 
Landahl'» with some additional calculations) as given in figures 2 and 3 it can be 
seen that there is general agreement. However, a more careful comparison shows 
that the calculated values for particle sizes of about 1 » are too high, especially for 
the 8 and 12 second cycle. To some extent this may be experimental error arising 
from the determination of the sizes of the particles, irregularities in the breathing 
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pattern, errors in sampling and measurement, the use of only two subjects, etc. 
Irregularities in the volume of successive inspirations would tend to make the 
retention greater than that which would occur under regular breathing. This, 
however, would probably be greater at the rapid rates of respiration and thus would 
only add to the discrepancy. 

On the other hand, the discrepancy may be due to some combination of errors 
in the assumptions which have been made in the calculation. Since the various 
factors enter in complex ways it is difficult to determine the changes that should be 
made to remove the discrepancies. 


SUMMARY 


The results of experiments to determine the retention of triphenyl phosphate 
droplets in the human respiratory tract are reported, and they are much as would 
be expected from other experiments.’* A study of subject variability revealed no 
marked correlations, though it would appear that retention decreases with body 
size and is somewhat larger for women than for men. Experiments in which the 
expired air was divided into four equal fractions suggest that the variability is 
greater in the fractions exhaled first than in those exhaled last. 

Various patterns of respiration have been used, in which the retentions of 
various-sized particles were measured. The results of those experiments are com- 
pared with previous calculations,'® which have been extended somewhat. A general 
agreement is found, though there are some discrepancies. The results indicate, 
however, that the calculations '” for deposition in the various parts of the respira- 
tory tract are fairly accurate. 


12. Davies, C. N.: Inhalation Risk and Particle Size in Dust and Mist, Brit. J. Indust. Med. 
6:245, 1949. Brown, J. H.; Cook, K. M.; Ney, F. G., and Hatch, T.: Influence of Particle 
Size upon the Retention of Particulate Matter in the Human Lung, Am. J. Pub. Health 
40: 450, 1950. 
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EFFECTS OF EMPLOYMENT ON THE COURSE OF HEART DISEASE 


THE STAFF OF THE WORK CLASSIFICATION UNIT, ADULT CARDIAC CLINIC, THIRD (NEW 
YORK UNIVERSITY) MEDICAL DIVISION, BELLEVUE HOSPITAL 
NEW YORK 


N PREVIOUS reports,’ analyses of the occupational status of groups of cardiac 
clinic patients taken at a fixed point of time have been presented. It has been 
pointed out ' that such studies are of limited value, since they provide little or no 
information regarding the effects of employment on the course of heart disease, 
nor, conversely, do they show the effects of heart disease on continuing employment. 


The present report represents an attempt to throw some light on these two important 
and basic problems. 


An ideal place to study the effects of employment on heart disease and of heart 
disease on employment over long periods of time would obviously be the industrial 
medical department. Unfortunately, relatively few such departments maintain 
detailed occupational histories which can be correlated with cardiac histories, and 
even fewer have utilized standard diagnostic criteria and nomenclature.? The latter 
deficiency introduces serious difficulties when it comes to interpreting records and 
reports. A notable exception is a recent article by Crain, Missal and Wilson,* 


This study was aided by grants from the New York Heart Association and the Knapp 
Foundation. 
This report is the second of a series to be published by the Staff of the Work Classification 


Unit, Adult Cardiac Clinic, Third (New York University) Medical Division, Bellevue Hospital, 
New York. 


The following members of the staff have contributed to the work which forms the basis for 
the reports: Drs. Leonard J. Goldwater (chief of Unit), Lewis H. Bronstein (associate chief 
of Unit), Herman J. Bennett, Anthony Brittis, Doris Escher, Sigmund Falk, John H. Iselin, 
Beatrice Kresky, Warren W. Lacey, Otakar Machek, Sol Parent, Samuel S. Sverdlik, Gerald 
Weinberger, Jean E. Wolfson; Miss Martha Ashcraft (administrator), Miss Lois Mills 
(research assistant), Mrs. Gladys Nunn (vocational counsellor). Consultation service was 


provided by Dr. Charles E. Kossmann (chief of Clinic) and Dr. Adolph R. Berger (associate 
chief of Clinic). 


1. (a) Kresky, B., and Goldwater, L. J.: Occupational Potentialities of Cardiac Patients, 
Am. Heart J. 27:623-633 (May) 1944. (b) Staff of the Work Classification Unit, Adult Cardiac 
Clinic, Third (New York University) Medical Division, Bellevue Hospital, New York: An 
Occupational Analysis of 580 Cardiac Clinic Patients, Circulation 3:289-293 (Feb.) 1951. 

2. New York Heart Association, Criteria Committee: Nomenclature and Criteria for 
Diagnosis of Diseases of the Heart, ed. 4, New York, New York Tuberculosis and Health 
Association, 1939. 

3. Crain, R. B.; Missal, M. E., and Wilson, K. W.: The Industrial Employee with Myo- 


cardial Infarction: His Ability to Return to Work, Arch. Indust. Hyg. & Occup. Med. 1:525- 
538 (May) 1950. 
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which contains long term observations on a group of industrial employees who had 
suffered myocardial infarction. That article also contains a number of pertinent 
references, mainly limited to follow-up studies in cases of coronary occlusion. 

Another possible way of correlating occupational and cardiac histories is through 
the use of records in cardiac clinics. This method provides detailed and generally 
reliable medical information, but unless a special effort is made, may leave much to 
be desired in regard to the occupational histories. The present study is based on 
the use of clinic records supplemented by personal interviews with all the patients 
concerned. In the interviews an attempt was made to fill in any gaps in the occupa- 
tional histories. The principal shortcoming of this method lies in the fact that it 
limits the study to those patients who survived and who continued to attend clinic 
regularly during the period of the study. One of the purposes of this report is to 
call attention to deficiencies in the information which is at present available, in 
the hope that the future will produce more valuable data. 

Any effort to determine the effect of employment on the course of heart disease 
obviously calls for a period of observation of many years. An ideal study would 


Tas_e 1.—Work History of 580 Patients Attending Bellevue and Lenox Hill Cardiac 
Clinics in 1949, in Relation to Duration of Heart Disease 


Patients Who 


Patients Who Had 


3 Had Worked Never Worked Total 

: Had R2en Known No. % No. % No. % 

208 73 75 27 278 100 
89 79 23 21 12 100 
10 ll 93 100 


be one in which groups of several hundred persons of each sex, with similar age 
distribution and similar cardiac lesions, could be divided at random into two series, 
one to be employed and the other not. Life table studies might then reveal whether 
employment has had a deleterious or a beneficial effect. Episodes of cardiac failure 
or progression of the disease could also be compared. In the absence of such ideal 
experimental conditions it is still possible to obtain a certain amount of useful data 
from records that are more or less readily available, as has been done in the present 
study. 
COMPOSITION OF THE GROUP STUDIED 


The cases the records of which were studied comprised the active case load of 
the adult cardiac clinics at Bellevue and Lenox Hill Hospitals in New York during 
the year 1949, representing 580 patients. The composition of the group and the 
occupational status of its members in 1949 have been described previously in 
detail.'"” In regard to the age and sex distribution as well as the types of heart 
disease, the group may be said to be fairly representative in that it includes males 

—— and females in approximately equal numbers, representatives of all age groups in 
substantial numbers, and all types and degrees of heart disease. 

The length of time during which patients were known to have had heart disease 
at the clinic is shown in table 1. In slightly less than one half of them heart disease 

was known to have been present for less than five years, while in approximately 
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one third it was known to have been present for more than 10 years. Of the entire 
580 patients, 81 per cent had worked at some time since the onset of heart disease, 
and 19 per cent had never been employed. Among those who had never worked, 
two thirds had had their illness less than five years, while relatively few whose heart 
disease was of longer duration had never worked. : 

The usual occupation of the 469 patients who worked after the diagnosis of heart 
disease had been made is shown in table 2. Of the entire group, only 5 per cent 
were found to have changed their type of occupation repeatedly, and of these the 
bulk were under 19 years of age, a period when young people are leaving school 
and seeking gainful employment. Thus the great majority of patients continued 
in the same type of occupation during their entire working years, regardless of their 
cardiac status. 

The most frequent occupations were those of housewife, unskilled laborer and 
“white collar” worker, in that order (table 2). This occupational distribution 
differs somewhat from that of the United States (1947), in which semiskilled 


TasBLe 2.—Usual Occupation Since the Diagnosis of Heart Disease of 469 Patients Attending 
Bellevue and Lenox Hill Cardiac Clinics in 1949, According to Age at Diagnosis 


Patients of Given Occupational 
Classification 


* Occupational code of War Manpower Commission: 0, professional or self-employed person; I, clerical 
worker, student, salesman; II, houseworker in own abode; IV, skilled worker; V, semiskilled worker; 
VI, unskilled worker or a domestic employed by others. 


workers are second to housewives in number, with “white collar’ workers third 
and unskilled laborers fourth. These figures mean simply that the cardiac clinic 
population cannot be considered a true cross section of the general population from 
the point of view of occupation. 


CHANGES IN CARDIAC STATUS 


For the purposes of this discussion, changes in cardiac status are best expressed 
in terms of the functional and therapeutic classification. In a number of cases there 
was progression of the pathological involvement, such as further valvular damage, 
advancing myocardial fibrosis and new myocardial infarcts. A detailed analysis of 
these changes was not undertaken, since all significant cases of progression were 
reflected in changes in function and it is the functional and therapeutic status that 
is most closely related to occupational potentiality. 

In the period during which these patients were followed, the functional and 
therapeutic classification remained the same in 54 per cent of the individuals, 
improved in 19 per cent and changed for the worse in 27 per cent, as shown in 
table 3. Contrary to what might have been expected, in this group of patients 
there apparently was no relationship between changes in functional and therapeutic 


Patients 
Classifica 
tion Was 
Con- 
stantly 
Age at Diagnosis 0 I IL IV VI Changing Total | { 
39 7 4 18 88 q 
0 37 2 13 4 73 
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classification, on the one hand, and age or duration of heart disease, on the other. | 
In other words, the combination of advancing age and increasing duration of the 
disease was not regularly followed by progressive diminution in cardiac function. 
It is possible that the explanation of this lies in the fact mentioned above, that the 
group studied represented only those patients who survived and who continued to 
attend the cardiac clinic. 

DURATION OF EMPLOYMENT 


In discussing duration of employment it is desirable to distinguish between those 
patients who pursued full time occupations and those who performed limited work. 


Taste 3—Change in Functional and Therapeutic Classification of 580 Patients During the 
Years They Attended Bellevue and Lenox Hill Cardiac Clinics, by Age 


Patients of Given Functional and Therapeutic Classification 


“Remained the Became 
Same Improved Worse Total 
% No. % No. % No. % 
48 32 28 115 100 
62 39 24 161 100 
Wi 52 20 28 304 100 
ch 19 155 27 580 100 


Tas_e 4.—Number of Working Years (Full Time and Limited) of 580 Patients 
with Heart Disease, by Known Duration of Disease 


Number Who Had 
Number Who Had Worked Never Worked, 
Given Years Owing to 
AW A. 
Years Heart Disease and “Cardiac Other 
Had Been Known Patients Under 5 5-9 10-14 Over Reasons 


The latter is defined as work limited in respect to hours per day, hours per week 
and absence of taxing features.'” 
It is apparent from table 4 that a majority of the persons with cardiac disease 
in this series had worked during the entire period since their heart disease was 
diagnosed at the clinic. Only 111 (19 per cent) failed to do any work following 
the discovery of their disease, and of these a small number attributed their idleness 
to noncardiac causes. Patients in the age group 55 years and over account for 
about three fourths of all those who never worked after the onset of heart disease. 
In the main, these were persons having arteriosclerotic heart disease of relatively 
short duration, whose difficulties in resuming employment following the onset of 
heart disease were probably due to their age as much as to the disease. 
ws The figures presented in table 4 are based on the performance of some type of 
work but do not bring out whether the work was limited or unlimited. An attempt 
was made to analyze this factor, but the records available permit only a rough 
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approximation. For this calculation it has been assumed that limited work in the 
over-all picture is equivalent to employment during one half of the elapsed time. 
On this basis a formula has been devised to indicate the proportion of working time 
since heart disease was diagnosed. In this formula the number of years of full time 
work and one half the number of years of limited work are added, and the sum is 
divided by the number of years since heart disease was diagnosed. Thus, an indi- 
vidual whose heart disease had been known for 10 years and who had worked five 
years full time and five years at limited work would be considered as having worked 
75 per cent of the time. 
5 + 2.5 
0.75 

Using this crude method, we calculated the proportion of working time in rela- 
tion to functional classification and in relation to age. The results are given in 
tables 5 and 6. They can be summarized briefly by stating that except for those 
having a functional classification of “3” or worse and those in the age group of 55 


Tae 5.—Percentage of Time Worked Since the Discovery of Heart Disease 
of 580 Patients, By Functional Classification 


Patients Who Had 
Never Worked, Had Worked Given 
Owing to centage of Time 

Cardiac Other Under 

Reasons Reasons 25% 25-49% 50-74% 75-99% 100% Total 
0 6 
ll 19 ng 
48 262 
43 12 17 


102 61 580 


Classification at 


~ 


* The classification follows the 1940 Classification of the New York Heart Association. 

I. Funetional classification (degree of cardiac disability )— 

Class 1. Ordinary physical activity does not cause discomfort. 

Class 2. Ordinary physical activity causes slight discomfort. 

Class 3. Ordinary physical activity causes marked discomfort 

Class 4. Patient is unable to carry on any physical setivity “without diseom fort. 
. Therapeutic classification (recommendations tor physical activity)— 

Class A. Physical activity need not be restricted. 


Class B. Ordinary physical activity aed 1 owen be restricted, but patient should be advised against 
unusually severe or competitive efforts 


Class C. Ordinary physical activity should oy moderately restricted, and more strenuous habitual 
efforts should be discontinued. 


Class D. should be markedly restricted. 
Class E. Patient ld be at complete rest, confined to bed or chair. 
+t The abbreviation stands fer possible and potential heart disease. 


years and over, most of the patients in this series had worked most of the time since 
their heart disease became known. Approximately two thirds of the class 1 and 2 
patients, and a similar proportion of those under 35 years of age, were found to have 
remained in full time unlimited employment for the entire period of known heart 
disease. 

Detailed analyses were made of the relationship between age, length of time the 
patients had been followed in the clinic, changes in the functional and therapeutic 
classification during this period, and past working experience. Statistical data on 
this material are too voluminous for presentation, but a summary of the information 
follows: 

In general, patients under 35 have been followed in the cardiac clinic for a long 
period, many of them for more than 15 years. They have been working for the 
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entire period, regardless of whether the functional classification remained the same, 
improved or changed for the worse. The majority of the patients were classified 
throughout as better than 2C. 

Most of the patients in the age group 35-54 had been followed in the clinic for 
five to 10 years. The majority were classified as 2C or better, although not infre- 
quently the functional and therapeutic classification changed for the worse, usually 
from 2C to 3C. The majority of those whose functional classification remained the 
same or improved worked the entire period. Practically all those whose functional 
and therapeutic classification changed for the worse worked at least 50 per cent of 
the time. The proportion of the time worked did not bear any relationship to the 
length of time their heart disease had been known. 

Most of the patients 55 and over in 1949 had been followed in the clinic less than 
five years and were originally classified as 2B and worse. A majority of those whose 
original classification was 3C and worse stopped work and never returned after 
their heart disease had been diagnosed—a course much less commonly followed by 


TaBLe 6.—Percentage of Time Worked Since the Discovery of Heart Disease 
of 580 Patients, by Age at Discovery of Heart Disease 


Patients Who Had 
Never Worked, Patients Who Had Worked 
Owing to Given Percentage of Time 
Age at Discovery of Cerdiae Other Under 
Heart Disease Reasons Reasons 25% 25-49% 50-74% 75-99% 100% Total% 
Under 19 0 


patients in the younger age groups. A change for the better in functional and thera- 
peutic classification did not appear to affect the working status of these older 
patients. A change for the worse caused many to stop working and a few to continue 
working on a limited basis. 

Table 7 shows in detail the change in occupational status of 115 patients whose 
functional and therapeutic classification changed for the worse and who were work- 
ing at the time. Most of the patients continued full time in the same occupation, and 
20 per cent continued in the same occupation but limited themselves in respect to 
physical exertion. A neglible number changed to a less taxing occupation, and 19 
per cent stopped work and did not return. Most of those who limited themselves 
were housewives working at home, and a majority of those who stopped work com- 
pletely had been employed previously as unskilled workers. 

The same type of change in occupational status occurred in the group of those 
who suffered a cardiovascular episode, such as an attack of rheumatic activity, heart 
failure, cerebral hemorrhage or coronary occlusion (table 8). The majority con- 
tinued in the same occupation full time, and a smaller proportion limited themselves 
in the same job or stopped working and never returned. Most of those who stopped 


work completely had previously been doing unskilled work, and most of those who 
limited themselves were housewives. 


ik 0 1 0 9 10 53 75 
5 2 9 36 17 186 
16 8 19 102 61 279 580 
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Of the patients who had had an attack of rheumatic activity, 97 per cent returned 
to work on a full time basis. Of those suffering a coronary occlusion, 74 per cent 
returned to full time work, 14 per cent returned on a limited basis, and 12 per cent 
stopped work completely. It is of interest to compare these figures with those pre- 
sented by other observers. Crain and associates * reported that 78.8 per cent of 
the employees included in their study resumed work. Master,“ in 1935, reported 
that 62.5 per cent of a series of 75 victims of coronary occlusion returned to their 


Taste 7.—Changes Made in Occupation by 115 Patients with Heart Disease After a Change 
for the Worse in the Functional and Therapeutic Classification 


Patients Whose Work Was 


Patients Limited Changed 
Whose as to to a Less 
Occupation Periodor Taxing 
Original Occupational Remained Output of Occu- 

Classification * the Same Energy pation Stopped Total 
2 0 3 5 
u 0 1 1 

36 15 0 0 

0 1 0 3 
13 0 0 2 

16 2 2 


* The classification follows the occupational code of the War Manpower Commission: A professional or 
self-employed person; I, clerical worker, sti $i, ker in own abode; IV, skilled worker; 
V, semiskilled worker; VI, unskilled worker or # domestic employed by others. 


Taste 8—Change Made in Occupational Status by 178 Patients with Heart Disease 
After a Cardiovascular Episode * 


Patients Whose Work Was 


~ 
Patients Limited Changed 
Whose as to to a Less 
Occupation Periodor Taxing 
Occupational Classification Remained Output of Oceu- 
Previous to Episode t¢ the Same Energy pation Stopped Total 


7 1 2 10 
40 0 0 2 a2 
Vreiescsicscevetdscapeceriveccetcncs 4 0 2 2 8 
31 1 2 46 
132 23 4 178 


* “Cardiovascular episode” includes one or more of the following: rheumatie activity, coronary occlusion, 
congestive failure, cerebral accident and hospitalization for cardiac reasons, namely, auricular “abrillation, 
@ severe anginal syndrome, renal infaret or a condition with cause unknown. 

t The ———— follows the occupational code of the War Manpower Commission: professional or 


self-employed person; I, clerical worker, student, salesman; II, houseworker in own abode; WN, skilled worker; 
V, semiskilled worker; VI, unskilled worker. 


usual life and work, and in a subsequent report of a larger series *® he stated that 
53 per cent returned to work. Of the patients who had attacks of congestive failure, 
68 per cent returned to work full time, 19 per cent returned on a limited basis, and 
13 per cent stopped work completely. 


4. Master, A. M.: (a) Coronary Artery Thrombosis, with Treatment by Prolonged Rest 
in Bed and Low Calory Diet: Improved Prognosis, J. A. M. A. 105:337-341 (Aug. 3) 1935; 
(b) Acute Coronary Disease: History, Incidence, Differential Diagnosis and Occupational 
Significance, Am. J. Med. 2:501-516, 1947. 
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SUMMARY AND CONCLUSIONS 


A certain amount of useful information relating to the effects of employment on 
the course of heart disease can be obtained from cardiac clinic records, but the find- 
ings cannot be considered representative of all persons with heart disease because 
of sampling biases. 

For clinic records to be of maximum value they should follow standard diag- 
nostic criteria and should contain, in addition to careful and complete clinical notes. 
the following information : 

(a) Work status and occupational classification. 

(b) The patient’s evaluation of the job with respect to taxing features. 

(c) The physician’s estimate of the job in relation to the cardiac capacity of the 

patient. 

(d) Changes in occupation in relation to changes in functional and therapeutic 

classification and in relation to cardiovascular episodes. 

(e) Time and cause of death and occupational status at time of death, including 

data on any unsual physical exertion. 

The present studies add support to the contention that many people with heart 
disease can work and do work. 

Occupational activity does not necessarily lead to progression of heart disease 
or deterioration of the physical condition of the patient. As a matter of fact, a sub- 
stantial number of patients with cardiac disease show improvement while in an 
employed status. 

In the present series of cases, most of the patients remained in the same jobs 
after a cardiovascular episode or a deterioration of functional capacity. 


Persons past 55 years of age, particularly those who have no occupational 
skills, tend to remain unemployed if they lose their jobs because of heart disease. 
Difficulties in securing employment are not greatly different from those encountered 
by the older worker without heart disease. 


Further long range studies on the relationship of occupation to the course of 
heart disease are needed. 


VALUE AND OPERATION OF AN INDUSTRIAL MEDICAL PROGRAM 


MAX N. HOWARD, M.D. 
AND 


ARTHUR E. HOAG, M.D. 
NEW YORK 


HIS PAPER was originally prepared for the Special Committee on Industrial 

Medicine of the New York County Medical Society. It is the purpose of this 
committee to encourage and facilitate the establishment of medical depafttments 
throughout the various industries in New York whether the number of employees 
involved be large or small. Experience has demonstrated that an in-plant medical 
department has much to offer to employees and to management. 

We sought a method of presentation that would be practical rather than theo- 
retical. The senior author has had many years of experience in the field of industrial 
medicine as medical director of the Socony Vacuum Oil Company, Inc. Within the 
past three years we have established 16 medical departments throughout the United 
States, encompassing a total of 43,000 employees, with a basic medical policy gov- 
erning each separate unit in the company. It was our thought that we could best 
express the theory of medicine in industry by depicting o1e of our medical depart- 
ments in action. 

It should be made clear that in this demonstration of alle) in an industrial 
medical program we are expressing our own views, which are not necessarily 
endorsed by the New York County Medical Society. However, we believe that the 
conclusions arrived at are such that they will receive hearty approval from all 
engaged in the field of industrial medicine. 

Industry has been slow to recognize that considerable benefits are to be realized 
from a preventive medical program developed to improve the health of its employees. 
It is only within recent years, as attested to by the great increase in number and the 
tremendous expansion in scope of industrial relations departments, that management 
has become aware of the value of such measures for its personnel. 

A medical department is a logical and essential part of any plan concerned with 
the preservation and improvement of that most intricate and most valuable of all 
machines, the human being. Whether the industry be large or small, heavy or light, 
a well planned comprehensive medical program has much to offer it. The industry 
gains greater production by more efficient workers ; the employee gains by improved 
health, diminished illness, lessened expense and over-all greater happiness. 

The Socony-Vacuum Oil Company, Inc., motivated by this reasoning, has 
established medical units as an integral feature of its industrial relations depart- 
ments. It is our purpose to demonstrate briefly with the aid of charts the philosophy, 
the operation and the benefits derived from one such medical department functioning 
at our East River plant. 


Dr. Hoag is medical director of the Socony-Vacuum Oil Company, Inc. 
Dr. Howard is physician in charge of East River Operations, Socony-Vacuum Oil Co., Inc. 
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The logical starting point for a program of medical supervision of employees is at 
the time of their selection. The preplacement examination, properly performed, is 
of the greatest significance in this respect. Note that it is a preplacement, not a 
preemployment, examination. There is a job for everyone, but it is important that 
the individual be placed in keeping with his physical and mental capacities. Table 1 
is a study of 132 such preplacement examinations. Sixty of the applicants were 
found fully qualified for all types of work. Of the 72 others hired, 47 presented 
conditions calling for periodic reexamination because of the likelihood that some 
treatment or adjustment of employment might be necessary in the future; the 
remaining 25 were hired in spite of the fact that they had at least one condition 
which needed immediate medical correction. The latter group were given six 
months’ time in which to correct the fault or to place themselves under proper 
medical supervision. For example, several had carious teeth, but because of lack 
of employment they had been unable to afford dental care. Others were required 
to have ophthalmological examinations to correct vision or other ocular defects. 
It is recognized that industry must assume some of the social burden of employing 
persons whose health is below standard, and if at the time of the preplacement 
examination the condition found is such that with reasonable care the worker can 
control it or correct it, and the work assigned will not aggravate it, he is hired. 
However, were we indiscriminately to employ persons with gross physical impair- 


Tas_e 1.—Preplacement Examinations 


Negative findings 
Positive findings 


ments and the likelihood of early, frequent and prolonged absences because of illness, 
it would become financially impossible to continue to provide, as is done at present, 
a liberal policy of sickness allowances for the personnel. In our particular industry, 
where men are hired for steady and long term employment, it is expected that the 
new workers will provide the energy and the production that will make possible the 


caring for the older employees when their health begins to fail and it is necessary for 
them to slow down. 


It should be pointed out that the preplacement examination is valuable in detect- 
ing and reporting such conditions as hernias, ankylosed joints, amputated digits, scars 
and other deformities which, if not noted, may later be the basis for unjust disability 
claims against the company, either as a primary or as an aggravating injury. The 
evaluation of these defects is also important in avoiding the mistake of appointing 
these men to tasks where the disability may prove to be a handicap or a hazard. 

Our group of employees now being at work, we must determine the precise 
medical problems they pose in their distinct occupational environment. Chart 1 is 
an analysis of 6,092 man-work days lost from all medical causes during the year 
1949 in a group of 1,478 employees. Note that only 4 per cent of this lost time is 
due to occupational injuries or illnesses, including many hernias which, in our 
opinion, were not causally related to their work, although they were treated under 
compensation. Nonoccupational injuries sustained away from the plant accounted 
for 6.7 per cent of the lost time. The remainder, 5,435 days, or 89.3 per cent of 
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the lost time, was due to acute and chronic nonoccupational illnesses. The goal of 
industrial medicine may be stated summarily to be the improvement and mainte- 
nance of the health of the employees so that all are at their jobs all of the business 
time and working at maximum efficiency. To attain this objective, the medical 


LOST TIME 1949 - 6092 


OCCUP. INJ. 4% (247) 


INJ. 1.6% (98). HERNIAS 2.4% (149) 


OCCUP INJURIES 
6.7% (410) 


Chart 1—Analysis of causes of illness leading to loss of working time in 1949. 


DAYS 
Lost 


INTESTINAL - 350 (186) 
TRO-INTESTINAL - 265 (25) 


MUSCULO-SKELETAL - 225 (21) 


INFECTIONS - 161 (3) 


PULMONARY - 177 (9) 


INFECTIONS - 177 (10) 


ACUTE MUSCULO - SKELETAL - 171 (51) 


Chart 2.—Analysis of nonoccupational causes of illness leading to loss of working time in 
1949. The numeral to the right of the listed cause represents the total number of days lost during 
ow year and the numeral in parenthesis the number of employees attacked by the particular 
illness. 


department must, therefore, direct its most vigorous efforts toward the nonoccupa- 
tional group of diseases instead of concerning itself principally, as has been the 
custom in the past, with compensation cases. 
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Chart 2 is a further breakdown of this important group of nonoccupational 
diseases into the 10 principal causes of loss of time due to sickness. The acute 
illnesses are those diseases self limited in time or amenable to rapid definitive care 
in contradistinction to the chronic illnesses, which persist, with or without alter- 
nating periods of exacerbation or remission, over a long period. In the chart the 
numeral to the right of the listed cause represents the total number of days lost 
during the year and the numeral in parenthesis the number of employees attacked 
by the particular illness; e. g., because of the common cold 1,051 work days were 
lost by 416 employees. Our most pressing problem at present is to discover the 
means of preventing the common cold which caused so much morbidity and loss of 
time, and the medical department has been experimenting with and evaluating 
various measures in an attempt to lessen the incidence and the severity of acute 
diseases of the upper respiratory tract. 

You will note that among the 10 most prevalent diseases, the chronic disorders 
caused more illness and more loss of time than did the acute. Hence, our next 


TOTAL EXAMINED 462 


Chart 3.—Results of examinations of 462 apparently well employees. NEG. stands for normal 
findings ; OBS., for findings which indicated continued observation; TREATMENT, for find- 
ings requiring immediate medical supervision. 


most important task is the solution of the problem of these disabling conditions 
which accompany the aging process in man. Although this is primarily a task for 
research bodies such as the National Heart Institute, an industrial medical depart- 
ment can do much in this field to delay, if not prevent, the onset of disability and 
suffering by early detection of the malady. The causative factors of these degenera- 
tive conditions are at present obscure ; the onset is slow and silent, the progression 
relentless, and the disease is characterized by long periods of disability and invalid- 
ism. If these chronic, progressive disorders are to be detected early, prior to the 
appearance of symptoms, so that worth while measures of control may be instituted, 
they must be anticipated and sought for. This can be done only by periodic health 
examinations of the apparently well employee. Chart 3 represents the results of 
such examinations of 462 employees. Only 37, or 8 per cent, of this group examined 
were rated as healthy persons; 347, or 75 per cent, were found to have at least 
one defect which called for active treatment, and in 78, or 17 per cent, abnormalities 
were discovered which, although not requiring immediate treatment, warranted 
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frequent observation to detect evidence of their progressing to the stage where 
remedial measures should be taken. Although included in this group are most of 
our older employees, whom we selected first for such examinations, the figures are 
startling in view of the fact that most of them had no knowledge that they harbored 
any disease. 

In all, 1,089 different diagnoses were made in the course of the examinations 
of these 462 employees. The employees in this group were then broken down into 
three subgroups as shown in chart 4: (1) those who knew about their diseases 
although the medical department had no knowledge of their illness; (2) those who 
presented symptoms but had never been examined or given a diagnosis; (3) those 
who had no symptoms of any kind. Thus, better than two thirds of the conditions 
uncovered were unknown to the persons examined. True, many of the disorders 
were of a minor nature, but by their insidious effects they could serve to lower the 
efficiency of the workers. There were other conditions, however, where urgent 
treatment was indicated for the protection either of the individual or of his fellow 


CONDITIONS FOUND 


Chart 4.—Analysis of the conditions found in the examination of 462 apparently well 
employees. KNOWN designates conditions of which the employees concerned had knowledge 
but of which the medical department had not been informed; UNKNOWN, conditions of which 
the employees concerned had no knowledge until informed by the medical department; 
SYMPTOMS, conditions which presented symptoms but for which the patients had never been 
examined or given a diagnosis. 


workers. The tables listing the 1,089 conditions are too long to be reproduced here, 
but certain of the findings warrant mention. For example, one person with intes- 
tinal cancer, one with cancer of the breast and three with skin cancer were discovered 
and brought under immediate care. In a group of employees with symptoms of 
dyspepsia, 19, after the indicated roentgenological studies had been completed, were 
found to have peptic ulcer. These employees, if their condition had gone undetected, 
would sooner or later have had the complications attending that condition and those 
would have added up to considerable loss of time. Three unknown cases of diabetes 
were uncovered and the patients referred for proper control. Psychoneuroses were 
noted in 81 persons varying from those who were having minor difficulties at 
home or on the job to those who were suffering from true psychoses and were 
referred for shock therapy. In this group our results have been excellent, for a 
sympathetic industrial medical department can do a great deal in the rehabilitation 
of these persons. 
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A further word about those in subgroup 1 who knew about their diseases but of 
whose illness we had no information. Even though such an employee may be under 
proper medical care, it is essential for the medical department to know of his disease 
and to see that he remains under the indicated surveillance. For example, there 
was the employee who had been told many years previously that he had diabetes 
mellitus and who had received treatment for it but, after several years of well-being, 
had complacently discontinued his medical supervision along with his dietary and 
insulin therapy. Our examination revealed considerable sugar both in his blood and 
in his urine. It is obvious that the possibility of sudden coma in such an employee 
was most hazardous to himself and to his neighbors on the job in that he might lose 
his senses while performing a potentially dangerous task. 

Study of chest roentgenograms is a regular feature of our periodic health 
examination, with positive findings in 2 per cent of our personnel (table 2). Among 
the latter were two persons with open, active pulmonary tuberculosis, unknow- 
ingly spraying those in their vicinity, at home, in transit and at work, with virulent 
bacilli. Also discovered were many persons with arrested tuberculosis, and in 
cooperation with their private physicians or with the departments of health, it has 
been seen to that they have had frequent follow-up roentgenograms to be certain 


Taste 2.—Results of Chest X-Ray Survey (East River Plant) 1948 


Pulmonary tuberculosis, activity 
Pulmonary tuberculosis, 


Nontuberculous disease Of 7 


the disease did not again become active. One symptomless primary thymic car- 
cinoma was found and the man referred for prompt surgical treatment, with no 
evidence of recurrence 31% years after the operation. This particular case deserves 
further elaboration since it points up so many important factors bearing on the 
operation of an industrial medical department. The employee, a hearty individual 
who considered himself in the best of health, had a roentgenogram of his lungs 
taken only because the apparatus was underfoot and it was on the company’s time. 
It required a combination of tact and pressure to convince him of the necessity for 
further studies and subsequently a serious operation in spite of his apparent state 
of good health. It cost the company three months of sick leave at full pay, but the 
gains far outweighed this cost. For it is reasonably certain that had this tumor 
remained undiscovered, he would have become ill in due time; the surgical chances 

ra successful outcome would then be dubious, the sick leave required considerably 
longer than the original three months, and the cost of medical care, whether to him 
directly or eventually to society because of his having become a “charity case,” 
enormously magnified. Instead of that dismal picture, not only have we saved him 
and his family much suffering, possibly even his life, but the company has retained 
the productivity of one of its best trained and most efficient employees. A union 
delegate, he has been able to continue serving his fellow workers as one they 
trusted to represent them. Yes, three months’ sick leave was a small price indeed 
for such a return, and it all started with a periodic health examination. 


] 
Number 
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Table 3 reveals the manner in which the time of the medical department 
personnel was utilized. The lower portion of the table shows that over a period 
of a year, 91 per cent of our 1,478 employees were seen at our department at least 
once. A total of 12,527 visits were made to the department during the year, of 
which 5,881 were for a new diagnosis and 6,646 for follow-up examinations. The 
upper portion of the table shows the categories of the conditions which occasioned 
these visits and is self explanatory. Thus, 85 per cent of our time was devoted to 
the care of nonoccupational illnesses, which, as has been shown in charts 1 and 2, 
is our chief concern. 

Recently the literature contained a report from the medical department of one 
of the larger industrial concerns in the United States. Column X of table 4 is their 
analysis of the direct medical services they provided for their employees. Column 


Taste 3.—Analysis of Cases Dealt with by the Medical Department } 


Compensation cases 
Nonoceupational injuries 
Return from illness 
Periodic physical revisits 


General medical complaints 
Total visits (Oct. '48-Sept. '49) 


First visits: 5,881 Total no. of employed, 1,478 
Revisits: 6,646 Per cent seen, 91 


TABLE 4.—Apportionment of Direct Medical Service 


Percentage of 
Department's Time Percentage of 
Employees’ 
x 8-V Lost Ti 
New injuries 5 8% 


Revisits for same injuries j 5% 


76% 
11% 


Column X shows percentages recently reported by one of the larger industrial concerns in the 
United States. 


Column S8-V shows percentages found at the East River plant of the Socony-Vacuum Oil Company, Ine. 


S-V is a similar analysis of these same services at the East River plant of the 
Socony-Vacuum Oil Company. Column 3 represents the percentage of lost time 
at the East River plant in the two large divisions of occupational injuries and non- 
occupational sickness. It is evident that the apportionment of our time is the more 
correct one, for it would be a misdirection of our energies to devote 70 per cent 
of our efforts to correcting conditions which account for but 4 per cent of the illness 
absenteeism. This stresses once again the tardy recognition that industrial medicine 
must transfer its emphasis from compensation medicine to the prevention, detection 
and supervision of the more prevalent and more pressing nonoccupational diseases. 

In the investigation of any medical problem consideration must be given to many 
diverse factors ; for example, to discuss the incidence of heart disease in a particular 
industry, we must know what age groups are involved. With this in mind, we have 
instituted a study of age groups correlated with several medical situations. 


Per Cent of 
No. All Cases 
4% 
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Chart 5 represents a partial analysis of the results of this inquiry. By the utilization 
of such records we can more exhaustively review our medical problems. It is appar- 
ent that the 50-59 age group had the greatest amount of lost time, mainly due to 
cardiovascular diseases, and consequently we should concentrate on this group for 
periodic physical examinations, stressing the investigation of cardiac and vascular 
systems. A careful review of such records will alert us to search for specific items 
in each examination. Other correlations recorded, such as accident frequency by 
age groups, have not been included on the chart because of the lack of space. All 
these studies serve to stimulate thought and the consideration of preventive and 
therapeutic measures as indicated. 


AGE NO. DAYS (NO.OF  AV.PER COLDS AC PHEUM CANCER HCVD 
Group EMPL LOST EMPL. 


if 
164 330 151(50) 37(24) 


267 70(44) 


§9(27) 9 (1) 27 (1) 


62(18) 50 (2) 75 (2) 287 (7) 


| 


138 ss 109(15) 10(12) 42 (2) 51 (2) 250 (5) 


Fig. 5—Analysis of the medical — fw industry relative to ages of employees. 

Age Group . .. . . Inclusive ages. 

No. Empl. . . Number of employees in the age group. 

of days lost because of all illnesses in the 


No. of Ill p< of individuals in the group who were ill. 
of days lost by each ill employee 
in the grou 
Ac G . . Acute gastrointestinal disorders. 
Pneumonias. 
Hypertensive cardiovascular diseases. 


The press has of late devoted a great deal of space to the subject of occupational 
cancer. About a year ago an article appeared picturing the attendant of the gasoline 
service station as being unduly exposed to the development of cancer. A search of 
the medical literature reveals no quantitative data to support such an assertion. 
We were prompted to collect the mortality statistics in our own plant. Our study 
was most unsatisfactory because, although we tried to cover only the last three 
years, in 24 of the total of 68 deaths the cause was indeterminable. These deaths 
of unknown cause were primarily among retired personnel, but with so large a 
proportion uninvestigated, our study is meaningless. However, the inquiry did have 


30-39 
16 (1) 
40-49 fl 
282 708 19625185 (54) 
324 1253 113 3.9 95(32) 
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a salubrious effect in that we now keep an accurate record of deaths. When either 
an active employee or an annuitant dies, we immediately determine the cause of 
death while all information is fresh and still available, which is best done by com- 
municating with the personal physician or the hospital. With this meticulous pro- 
cedure, our records should reflect the true cause of death more accurately than many 
of those presented by departments of health of various branches of the government 
or by insurance companies. To cite a case in point: Last year one of our employees 
returned from a long illness which his physician reported as caused by a lung 
disease. This was confirmed by our own roentgenograms. A few months later this 
man died quite suddenly while at the wheel of his car. The county medical examiner 
listed the cause of death as coronary thrombosis. No autopsy was performed. A 
witness at the scene reported that there had been an oral hemorrhage. From this 
and the patient’s history in our medical files it is obvious that this death should have 
been listed as due to pulmonary hemorrhage secondary to disease of the lung. Our 
records so list it. We fear that all too often the diagnosis of coronary thrombosis is 
a convenient one by which to close a case. We hope, through our studies of the 
causes of death among our employees, to collect accurate mortality statistics over 
a period of years. Our records will list not only the age at death and the cause but 


TaBLe 5.—Mortality 1946-1949 


Total no.: 68 Average age: 56.4 (26-85) Length of service: 27.4 (1-45) 


10 (56.7%) Pulmonary tuberculosis..... 3 (45.7%) 
Cirrhosis of liver............ 


also the length of service and will contain an abstract of pertinent details from the 
medical file. As our figures accumulate over the years, we shall have a means of 
determining whether or not the workers in the oil industry live as long as other 
citizens or have a greater incidence of cancer or other ailments, and be able to 
answer many other related questions. Certainly at present there is nothing to 
indicate that our men are not as healthy or as long-lived as any other group. 

A troublesome problem is the distrust of a medical department, engendered 
by the employee’s fear that each time he pays us a visit it goes on his record. True 
enough, every visit to our department is noted, but only on the medical record, 
a record which is as confidential as any in his own physician’s office. No medical 
information is ever revealed to anyone without the patient’s direct consent, and 
this lock and key handling of the medical history is constantly stressed. We can 
point with pride to the claim that no man ever lost his job because of a condition 
discovered by us on a periodic or any other physical examination. Disabilities may 
be detected that will necessitate reassigning a man to protect him or others, as in the 
instance of an epileptic running a fork truck, but they are so few and so obvious 
that we have yet to encounter any resistance or resentment on the part of the 
individual or his family physician at the suggestion of a change of job. The medical 
department must not be used by management to divest itself of an employee whose 
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services are no longer desired, or by an employee to secure a coveted berth. A 
department not guided by the ethics and practices traditional to the medical pro- 
fession cannot function effectively. 

The question whether an industrial medical department infringes on private 
practice is a moot one. It has been our assertion that a properly conducted industrial 
medical program, by discovering conditions unknown to the employees concerned, 
will increase rather than reduce the practice of private physicians. This claim is 
bolstered by table 6, which analyzes the referrals to private physicians that resulted 
from our periodic health examinations of the 462 employees. In this group 315 
conditions were found that were referred to physicians for prompt treatment. It is 
true that many of these were referred to specialists rather than to the general 
practitioner, since a specific diagnosis had already been arrived at, but this is in 
keeping with sound medicine. Not included in this count were numerous cases 
referred for laboratory work to establish or rule out a suspected diagnosis. Cer- 
tainly an industrial medical department treats many employees for illness, such as a 
simple cold, but few of these would ordinarily reach a physician’s office, self medica- 
tion being the usual custom. It is the practice of our department not only to refer 


TABLE 6.—Analysis of Referrals 


Referrals to Private MD's: 452 


Eye, ear, nose, throat specialist................0.eseeeeeeeenes 70 
Gomeral practitloed 


a patient to the family physician but frequently to discuss with the latter the problem 
of the man’s disability and his job from our point of view and to ascertain whether 
the patient remains under medical care as long as is deemed necessary. 

The striking difference today between medicine as practiced in the industrial 
department and that in the private office or the hospital is that the former stresses 
the maintenance of health rather than the treatment of disease. 


Industrial medicine has a unique opportunity for research in many fields which 
should prove of great value to the employees as well as to the industry concerned 
and to the medical profession as a whole. Not only is it possible to explore medical 
problems peculiar to the specific occupation but also to study general problems 
over a long period. Whereas the private patient may move from doctor to doctor or 
clinic to clinic, the employee usually remains with the job, enabling us to maintain 
a continuous follow-up study. But to conduct such investigations, uniform and 
painstaking records must be kept and analyzed. The exactitude attained will depend 
on the thoroughness with which daily and monthly records are maintained, for 
with precise and complete notations on these basic forms, special studies can be 
developed at any time. 

To gage the effectiveness of a medical program in an industry is a difficult task. F 
since the subject matter does not accommodate itself readily to a measuring rod. q 
The improved morale among employees, their increased efficiency, the better 
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employer-employee relationships and the lessened absenteeism, all of which accom- 
pany a medical program, are intangibles difficult to evaluate in numerical terms. 
However, some factual means of estimating the results of our efforts are available, 
as represented in chart 6. The demonstrated decrease in working days lost and in 
the amount paid out in sickness benefits is striking. The savings are all the more 
impressive if we consider that wages, and therefore sick payments, increased 50 
per cent during the period 1945-1949. However, the number of working days lost 
because of illness is a far more accurate measure of severity and control of sickness 
since the many variables of the payroll are excluded. A corresponding decrease 
of compensation costs from $8,099 in 1946 to $2,228 in 1949 was also noted. 

The medical department at the East River plant was started in March 1946 
and unquestionably a great deal of the savings shown in chart 6 can be attributed 


__S & A PAYMENTS 


ACUTE NON-OCCUP. 6,089 


Fig. 6—Comparison of man-work days lost in nonoccupational illness and of sickness 
payments. Densely stippled sections represent sickness payments in dollars; moderately stippled 
sections, man-work days lost because of acute nonoccupational illness; lightly stippled sections, 
man-work days lost because of chronic nonoccupational illness. 


to its operation. However, it cannot be too strongly emphasized that the effective- 
ness of the medical department is dependent on the cooperation it receives from 
management and the industrial relations department. The effects of these three units 
should not be separated, since the medical department can accomplish its mission 
only in concert with the other two branches. Working together, we offer a program 
of constructive medicine from which all derive benefit, with individual employees 
attaining improved health, greater happiness and longer usefulness, so that they 
will continue to contribute to, rather than to drain from, the resources of our 
country. 
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EVALUATING TRICHLOROETHYLENE EXPOSURES BY URINALYSES 
FOR TRICHLOROACETIC ACID 


AXEL AHLMARK, M.D. 


STOCKHOLM, SWEDEN 
AND 


SVEN FORSSMAN, M.D. 
TOMTEBODA, SWEDEN 


INCE trichloroethylene is widely used as a solvent and the technical measures 

of precaution adopted are in many cases unsatisfactory, a large number of 
employed persons are exposed in their daily work to the inhalation of trichloro- 
ethylene fumes. This circumstance, among others, has motivated an investigation 
of a method for the estimation of the degree of industrial trichloroethylene 
exposure. Further, by correlating the symptoms of the workers with the degree 
of exposure one should be better equipped for the prophylactic work. Experience 
shows that not until a certain, easily determined tolerable degree of exposure 
has been established can one expect the full effect of one’s prophylactic work. 

For the purpose here in view the substance that would be the most suitable to 
determine by analysis might a priori appear to be the active agent itself, trichloro- 
ethylene. There are several objections to its use, chief of which is that the exposed 
persons must be examined within a few hours after the last exposure. 

This circumstance implies decided disadvantages for estimating the degrees of 
exposure of a large number of persons by analyzing exhaled air for trichloro- 
ethylene. Such an examination would also be unsuitable for what one might call 
hygienic and medical field-work. 

We have therefore chosen a product of the metabolism of trichloroethylene, 
trichloroacetic acid, the excretion of which is less dependent on recency of trichloro- 
ethylene exposure or minor daily variations of exposure, and since the urinary 
content of this product remains for some time at a measurable level, we thought it 
would give a better picture of the average exposure over a long period. 


THE RENAL EXCRETION OF TRICHLOROACETIC ACID 


Barrett and Johnston ' first showed that dogs excreted trichloroacetic acid after 
the administration of trichloroethylene. These results, which were extended by 
Barrett, Cunningham and Johnston,” have been verified in further investigations on 


From the Department of Occupational Hygiene, National Institute for Public Health, 
Tomteboda, and the Department of Occupational Medicine, Medical Clinic, Karolinska Sjukhuset, 
Stockholm. 

1. Barrett, H. M., and Johnston, J. H.: The Fate of Trichloroethylene in the Organism, 
J. Biol. Chem. 127:765, 1939. 

2. Barrett, H. M.; Cunningham, J. G., and Johnston, J. H.: A Study of the Fate in the 
Organism of Some Chlorinated Hydrocarbons, J. Indust. Toxicol. 21:479, 1939. 
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man by Forssman,* Powell,* Forssman and Ahlmark*® and others. The process 
by which trichloroethylene is converted in part to trichloroacetic acid involves an 
oxidation, with one chlorine atom being transferred from one of the carbon atoms 
to the other, and a saturation of the carbon double bond (Butler * and Ahlmark and 
Forssman *). 

In previous investigations we had found that under certain conditions of 
exposure the urinary content of trichloroacetic acid was fairly constant * and not 
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Fig. 1.—Urinary concentration of trichloroacetic acid in three workers after their trichloro- 
ethylene exposure was stopped. 


3. Forssman, S.: On the Diagnosis of Trichloroethylene Intoxication (in Swedish), 
Svenska lak.-tidning., 1945, p. 1964. 


4. Powell, J. T.: Trichlorethylene: Absorption, Elimination and Metabolism, Brit. J. 
Indust. Med. 2:142, 1945. 


5. Forssman, S., and Ahlmark, A.: Contribution to the Diagnosis of Trichlorethylene 
Intoxication (Swedish with English Summary), Nord. med. 30:1033, 1946. 

6. Butler, T. C.: Metabolic Transformation of Trichloroethylene, J. Pharmacol. & Exper. 
Therap. 97:84, 1949. 


7. Ahlmark, A., and Forssman, S.: The Effect of Trichlorethylene on the Organism, Acta 
physiol. Scandinav., to be published. 


8. The urinalyses in this paper have been carried out according to S. Forssman and 
B. Gredborn (The Determination of Trichloracetic Acid in Urine, to be published). 
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markedly dependent on minor variations in the daily trichloroethylene exposure. 

Furthermore, the excretion of trichloroacetic acid went on for weeks after 

trichloroethylene exposure, which made it less important that the sample be taken 

within a certain definite time. Finally, as the taking of each sample did not call 

for a personal examination but only for an analysis of the urine, which might be ] 

performed at the laboratory several days after the sample had been taken, this 

method seemed to combine the necessary advantages for use in field-work. i 
After a single dose of trichloroethylene the renal excretion of trichloroacetic 

acid does not commence until two to four hours have elapsed, and it attains its 

maximum after 20 to 50 hours (Forssman and Ahlmark.*) Thus a short inhalation 

of trichloroethylene on one day does not give maximum excretion until the follow- 

ing day and possibly later. Because of this slow excretion, the acid accumulates 

in the organism, and one thus obtains, on repeated daily administration of small 

amounts, relatively high concentrations of trichloroacetic acid in the urine. 


Taste 1—Renal Excretion of Trichloroacetic Acid During Two to Three Consecutive Days 
in Seven Workers Exposed to Trichloroethylene * 


Subjects An B-n G-n H-e Jn L-t 


First day 
wane pars 2.2 abe 11.0 
10.1 2.5 2.4 10.7 7A 


J 16.6 8.6 


48 ates 59 58 
10.1 10.2 61 M1 16 7.7 
13.4 8.7 


* The values represent milligrams per liter of urine. 
+ This sample was collected at 10.30. 


In order to supplement our knowledge of the conditions of excretion, we 
examined urine from a number of workers who had been relatively severely exposed 
to trichloroethylene, after their exposure had been discontinued. As appears from 
chart 1, which shows some representative examples, the urinary concentration of 
trichloroacetic acid diminishes relatively rapidly at first and then slowly. In 
cases of high initial concentration it may be several weeks before the excretion of 
acid comes to an end. 


In view of the above conditions of excretion it is important, in the estimation of 
single urine values, to know the variations that may arise in the course of 24 hours 
and from day to day in workers exposed to trichloroethylene in their work. For 
this reason analyses of urine were carried out for a score of workers with relatively 
constant trichloroethylene exposure. In table 1 are given some representative 
examples of these examinations. It emerges from the results that as a rule 


9. Ahlmark, A., and Forssman, S.: (a) Theoretical Background of the Quantitative Pyri- 
dine Alkali Test for Trichlorethylene Poisoning, Proceedings of the Ninth International Con- 
gress of Industrial Medicine, London, England, Sept. 13-17, 1948, London, Simpkin Marshall 
Ltd., 1949, p. 551; (b) footnote 7. 
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only minor variations occur in the course of the day and from day to day, 
though in certain cases (e. g., that of A-n) the variations may be considerable. 
The variations observed in the excretion of trichloroacetic acid throughout the 24 
hours and their connection with the diuresis have been studied in this laboratory 
by Eliasch and will be published later. In the following investigation we examined, 
as a rule, samples of the morning urine, since this is probably excreted under the 
most constant conditions, such as rest and small consumption of water. 

Normally, trichloroacetic acid does not occur in the urine, nor have we found 
it in urine from about 20 patients with different diseases involving the alimentary 
canal, the lungs, the heart and the vascular system. Trichloroacetic acid is, how- 
ever, excreted after the administration of chloral. In a qualitative determination 
a positive reaction with the method here employed can also be obtained after 


TaBLe 2.—Age and Sex Distribution of Workers Exposed to Trichloroethylene 


TasLe 3.—Duration of Trichloroethylene Exposure 


Workers 
| 
Yr. Number Per Cent 


* The duration of exposure for two workers was not reported. 


chloroform narcosis, and, too, if the urine has been contaminated with, among other 
substances, trichloroethylene. In the latter cases, however, the quantitative reac- 
tion with the method here employed is negative. Finally, it may be pointed out 
that in certain cases one may possibly obtain a positive reaction after methyl 
chloride exposure. 


THE ESTIMATION OF TRICHLOROETHYLENE EFFECT 


Procedure.—In order to estimate the connection between trichloroethylene exposure and the 
excretion of trichloroacetic acid, respectively, and the degree of trichloroethylene effect, workers 
from about 10 industries, including the metal industry, the motor industry, dry-cleaning works 
and rubber factories, all of whom were exposed to trichloroethylene, were subjected to clinical 
examination. 

The distribution of these workers relative to age groups and the sexes is given in table 2. 
The average age of the men was 38.5 years; that of the women was 34.6 years. The periods 
during which the persons in question had worked with trichloroethylene ranged between three 
months and 26 years and averaged 5.4 years (table 3). 
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Besides taking the histories of these workers, we ourselves or other physicians at the 
institute carried out ordinary routine physical examinations, supplemented, where this was 
considered necessary, with determinations of hemoglobin, red and white blood cell counts and 
determinations of erythrocyte sedimentation rates. In the anamneses the persons examined 
were requested to give to the greatest possible extent their own account of their symptoms, 
without detailed questioning, the purpose of this being to expose them as little as possible to 
the suggestion of any particular view. This, so to speak, spontaneous case history was then 
supplemented with questions concerning the symptoms mentioned below. Not until after this 
part of the interview was concluded were they questioned regarding the conditions under which 
they were exposed to trichloroethylene. We consider such a sequence in the recording of 
the history to be of particular importance in an investigation of this sort, as it is a matter of 
avoiding as far as possible anything that would fix the attention of the persons examined on 
the question of a connection between trichloroethylene and their symptoms. For it is not 
uncommon to meet with erroneous or misleading ideas concerning such questions in workers 
who are exposed or who believe themselves to have been exposed to poisonous substances. 
Notwithstanding this, however, one may in certain cases, in connection with a discussion of 
the conditions of work, get valuable information about symptoms. A small number of cases in 
which workers applied to the Department of Occupational Medicine for examination or treat- 
ment have been included in the investigation. The whole investigation was carried out during 
the years 1944 to 1949. 

After the conclusion of the anamnesis and the laboratory examination, the physician responsi- 
ble for this has, after conferring with us, given a general opinion as to whether he has 
considered the patient (a) not to be suffering from the effects of trichloroethylene, (b) probably 
not suffering from such effects, (c) possibly or (d) actually suffering from these effects. 

In the case of each person examined, one or more samples of urine were analyzed for 
trichloroacetic acid. If several analyses were made, they were made on different occasions, 
provided that the conditions of exposure had not been radically changed. Altogether, 314 
analyses were performed. The results of these examinations were not collocated with the 
results of the physical examination until the latter had been concluded. In those cases in which 
more than one analysis of urine had been performed, a correlation was made to the mean of 
the analytic values that had been arrived at in the same conditions of exposure. Certain details 
from earlier phases of this part of the investigation were publicized in the Swedish medical 
press (Forssman and Ahlmark,® 1946) and at the Ninth International Congress on Industrial 
Medicine in London (Ahlmark and Forssman,®# 1948) .1° 


Results ——In an investigation of this kind one may expect a certain number of 
the workers to report neurasthenic symptoms which cannot be referred to the 
effect of any particular circumstance at the place of work. Other illness, a mild 
state of neurasthenia caused; for example, by overtime work or sickness in the 
home or without demonstrable cause may, despite the fact that the physiciatis have 
been on the lookout for the occurrence of such etiological factors and have excluded 
the cases concerned, exert an influence and give the appearance of a connection 
between the exposure existing at the place of work and the symptoms. As a 
matter of fact, one is probably justified in asserting that persons with neurasthenic 
symptoms are especially apt to connect their symptoms with something they 
imagine or know to be dangerous at their place of work. This is perhaps often 
explained by the fact that such persons frequently react strongly to odors, etc., of 
various kinds. From examinations that have been carried out at the Department 
of Occupational Hygiene and elsewhere, one might say that some neurasthenic 
symptoms would probably be met with in approximately 10 to 25 per cent of 
Swedish workers regarded as healthy, if they were examined. 


10. After this study was finished Frant and Westendorp published their results from a 
similar study (Frant, P., and Westendorp, J.: Medical Control on Exposure of Industrial 
Workers to Trichloroethylene, Arch. Indust. Hyg. & Occup. Med. 1:308 [March] 1950). 
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The above-mentioned difficulties in estimating whether trichloroethylene effects 
have existed or not have been pronounced in many cases in this investigation. 
Especially in those few cases in which the premorbid personality has manifested 
marked neurasthenic features has it been impossible to decide whether effects from 
trichloroethylene have existed or not. Such cases have therefore not been included 
in our material. From table 4, which gives the results from the whole material, it 
appears that the dubious cases have been especially numerous among persons with 
an excretion of trichloroacetic acid of up to 30 mg. per liter of urine, whereas 
among persons excreting larger amounts only a small number of cases have been 
assessed as dubious. 

The final scrutiny of the material has shown that the workers who have been 
referred to the group “probably not affected” have had extremely mild and uncer- 


tain symptoms and that they have not differed much from the group designated as 
“not affected.” 


Tas_e 4.—Correlation Between Excretion of Trichloroacetic Acid and the Degree of Effect of 
Trichloroethylene in Continuously Exposed Workers 
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In order to throw light on the connection between the excretion of trichloroacetic 
acid and the effects of trichloroethylene, the material has been classified according 
to Behrens ' in chart 2. 

As may be seen from chart 2, there is a rising percentage of affected workers 
with increased excretion of trichloroacetic acid. The difference in the degree of 
trichloroethylene effect is probably due to the varying degree of exposure experi- 
enced by the persons in their work. In judging the percentage extent of the effect 
within the groups, however, one must take into account the above-mentioned 
circumstance that even among persons who are not exposed to any injurious 
environmental factors one often finds neurasthenic symptoms in a certain number. 

A further factor to be considered in this material, especially in assessing the 
affected persons with low values for the excretion of trichloroacetic acid, is 
that the majority of these persons have earlier experienced a more pro- 


11. Behrens, B.: Zur Auswertung der Digitalisblatter im Froschversuch, Arch. f. exper. 
Path. u. Pharmakol. 140:237, 1929. 
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nounced trichloroethylene exposure than at the time of the examination, so that 
it is conceivable that they may consciously or unconsciously have telescoped 
the date for a possible earlier manifest chronic effect with the date for the urine 
analysis. Finally, it may be pointed out that the persons who have been judged 
to be affected and who have had a low value for the excretion of trichloroacetic acid 
have on the average had somewhat milder symptoms than the other affected ones. 

Those persons who at the examination were judged to be affected by trichloro- 
ethylene and who excreted more than 30 mg. of trichloroacetic acid per liter of 
urine manifested certain symptoms to a greater extent than others. The symptoms 
most commonly complained of were abnormal fatigue and increased need of sleep. 
These persons frequently fell asleep immediately after dinner, even if they had 
intended to read a newspaper or something of the sort. Occasionally they might 


PER CENT WITH SYMPTOMS 


30 50 75 «Wo 200 250 Boo 


Urinary CCigCOOH Excretion 


Chart 2.—Correlation between the urinary concentration of trichloroacetic acid and the 


(classified according to Behrens '!) of workers continually exposed to trichloro- 
ethylene. 


go to sleep on the tram or the bus taking them from work. It was often asserted 
that the sleepiness was much less pronounced in the evenings of those days on which 
they had not been exposed to trichloroethylene. In a number of cases certain 
diffuse gastric symptoms were reported, such as tympanitis (‘meteorism”), a 
feeling of sickness and a sensation of dryness in the mouth. Vasomotor skin 
phenomena and other symptoms of intolerance in connection with the consumption 
of alcoholic liquors were frequently complained of. Increased psychic irritability, 
impaired capacity for concentration, headache, painful sensations in the cardiac 
region and dyspnea also occurred. Of further symptoms which are adduced by 
various writers as occurring in cases of chronic poisoning but which occurred 
either not at all or only sporadically in the present material, the following may be 
mentioned: symptoms of conjunctivitis with copious epiphora, cutaneous rashes, 
loss of appetite, emaciation, joint symptoms, pains in the back, impaired memory, 
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uneasy or dream-vitiated sleep, emotional outbursts, epileptic fits and trichloro- 
ethylene narcomania. Only in a few cases was there a distinct acute trichloroethylene 
poisoning. 

Summarizing, one may say that a constant exposure to trichloroethylene which 
gives rise to an excretion of trichloroacetic acid of less than 20 mg. per liter of urine 
does not entail, or entails only in exceptional cases, any definite trichloroethylene 
effects, whereas with values of over 20 mg. per liter of urine one sees such effects 
in an increasing percentage of cases directly proportional to the increasing 
excretion. Thus, with values of between 40 and 75 mg. per liter, such effects occur 
in about half of the cases, and with an excretion exceeding 100 mg. trichloro- 
ethylene effects are very common. 

It has not been possible to show any connection between the ages of the exposed 
workers and the effects of trichloroethylene. It should be noted however, that 
none of the examined persons was younger than 18 years. Nor has it been possible 
to show any definite difference in the frequency of affected persons as between 
men and women. It would appear, however, that headache and the sensation of 
sickness have been commoner signs of trichloroethylene effect among the women 
than among the men. 

For a definite assessment of the importance of the duration of exposure for the 
degree of effect the present material is much too limited. The following observa- 
tions, however, are worth noting. Among those who excreted less than 20 mg. of 
trichloroacetic acid per liter of urine and who were believed to be suffering from 
the effects of trichloroethylene, the period of exposure was, for all nine persons, 
one year or longer. This may possibly support the assumption either that a 
relatively long period is required before signs of the effects become manifest 
with this relatively slight exposure or that certain symptoms remain from earlier, j 
possibly more extensive exposure (see page 391). | i 

On the other hand, in the group of affected persons with an excretion exceeding 
50 mg., altogether 35 persons,'* a period of exposure of more than five years ! 
was found for no fewer than 14. Even if we lack exact data concerning the degree fl 
of exposure to trichloroethylene experienced by these persons in previous years, 
there is nothing to favor the assumption that the exposure had been less than 
at the time of the examination in other than exceptional cases. It thus seems 
that a rather pronounced exposure to trichloroethylene can be tolerated, at least ¥ 
by certain persons, for a period of several years without any very serious toxic i i 
effect, even if some effects have existed. It should be noted, however, that we ; f 
have not carried out any follow-up examination of those workers who terminated 
their employment after several years’ exposure. The risk of a prolonged effect due 
to trichloroethylene must therefore be made the subject of continued investigations. 

Of the 15 persons who excreted more than 20 mg. per liter of urine and 
were not affected or probably not affected, only four had been exposed for more 
than one year, a finding which possibly indicates that generally a higher degree of 
exposure may be experienced for a short period without symptoms of trichloro- 
ethylene effect arising. 


Special Assessment of a Group of Cases with More Definite Effects—One of 
the chief aims of the present investigation has been to ascertain at what degree 


12. For one person in this group the period of exposure was not known. 
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of trichloroethylene exposure the symptoms of the effects first appear. It is there- 
fore natural that in this connection we should have recorded also very mild symp- 
toms that did not cause any notable inconvenience. Sick leave was granted in only 
a few cases. Otherwise, the symptoms observed have been judged to be such that 
the workers could tolerate them for a short period until the necessary technical 
improvements could be introduced at the places of work in question. Further 
analysis of urine has then made it possible to follow up and estimate the effective- 
ness of the technical improvements from the point of view of hygiene. 

However, apart from determining the trichloroacetic acid in the urine with a 
prophylactic aim among workers exposed to trichloroethylene, the method seems 
to be able to contribute to the diagnosis of the more serious cases. For the dis- 
cussion of this problem we adduce as a typical instance of a place of work where 
the trichloroethylene exposure is relatively pronounced a rubber factory with poor 
hygienic conditions, in which an investigation was made, covering 13 workers. 


TABLE 5.—Trichloroacetic Acid Excreted in Urine and Symptoms in Thirteen Workers Exposed 
to Trichloroethylene at a Rubber Factory. 


Trichloroacetic Acid in Urine, 
Mg./L. Sick 


Leave, 
Range Samples Symptoms Weeks 


0 
0 
0 
0 
0 
0 
0 


1% 
2M 


oa o 
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* These workers were exposed to trichloroethylene only every second week. 


These workers had, either on their own initiative or at the instance of their 
employer, consulted the Department of Occupational Medicine on account of sus- 
pected manifest poisoning. - 

Of the persons examined, 12 were men, and one (case 4) was a woman. They 
were distributed among the different age groups as follows: 21 to 30 years, 1; 
31 to 40 years, 2; 41 to 50 years, 7; 51 to 60 years, 2; 61 to 70 years, 1. 

These patients had different occupations at the rubber factory. The majority, 
however, painted the rims of motor car and lorry wheels with a rubber solution 
containing about 80 per cent by weight of trichloroethylene, in poorly ventilated 
premises. Samples of urine were examined in the majority of cases on several 
occasions before and after the medical examinations—besides the occasions when 
the patients visited the hospital at the instance of their employers. During periods 
when the patients had, on the whole, the same work the values varied somewhat, 
probably owing to, among other things, temporary removals within the place of 
employment. Through scrutiny of all the values, however, it has been possible 
to form a general idea of the conditions of exposure at the patients’ place of work 
over a longer period. In table 5 will be found the results of tests relating to periods 


Case Age 
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when the patients did, on the whole, the same work—the highest and the lowest 
analytic values and the mean values. 


The chief symptoms complained of by the patients examined have been abnormal 
fatigue, irritability, headache and diffuse gastric trouble of a tympanitic type. Some 
have reported reduced tolerance for alcohol. In case 10 there was, besides the 
effects of trichloroethylene, slight bronchial asthma, and in this case a spontaneous 
pneumothorax appeared after the patient had been absent from work for four to 
five weeks and was practically free of symptoms. It is probable that the period 
during which this patient was on sick leave because of trichloroethylene poisoning 
was rather more prolonged, owing to the effect of the existing pulmonary trouble, 
than it would have been if the patient had not had this ailment. 

The symptoms of all the patients receded or disappeared entirely when they 
were freed from the work in the trichloroethylene milieu or were given sick-leave. 
Sick-leave was recommended when the symptoms either appeared to be pronounced 
or did not recede when the patient was removed from exposure. In the five patients 
granted sick-leave, headache, diffuse gastric trouble and a sensation of sickness 
were especially distressing. It is therefore possible that these symptoms constitute 
an indicator of an injury of another and graver nature than the fatigue and the 
intolerance for alcohol. The medical examination of these patients, however, failed 
to give any signs indicative of such an injury (except in case 10—see preceding 
paragraph ). 

The degrees of severity of the symptoms caused by trichloroethylene have been 
assessed in the different cases without regard to the concentrations of trichloroacetic 
acid in the urine. They have been given schematically in table 5, together with 
the sick-leaves granted in those cases in which the patient in question was deemed 
to stand in need of complete separation from work. As may be seen from the table, 
there is a certain correlation between the excretion of trichloroacetic acid and the 
degree of the symptoms. To give any definite limit for the excretion of trichloro- 
acetic acid at which the symptoms assume such a serious character that sick-leave 
is indicated is scarcely possible, and in any case the establishment of such a limit 
is out of the question for the present material. Allowance being made for the 
limited nature of our material, however, the following statement might be made: 
In those cases in which a person is constantly exposed to trichloroethylene and 
the exposure entails an excretion of more than 200 mg. of trichloroacetic acid per 
liter of urine on the average, typical symptoms that cannot otherwise be explained 
and that are ascribed to the effect of the chlorinated hydrocarbon may in certain 


cases indicate sick-leave. Further investigations of this point are, however, called 
for. 


USE OF TRICHLOROACETIC ACID DETERMINATIONS FOR CONTROL 
OF PREMISES IN WHICH WORKERS ARE EXPOSED 
TO TRICHLOROETHYLENE 


The present investigation has shown that in cases of constant trichloroethylene 
exposure the excretion of trichloroacetic acid is roughly correlated with the effect 
caused by the hydrocarbon. With a constant excretion of up to 20 mg. of trichloro- 
acetic acid per liter of urine it is probable that no definite trichloroethylene effect 
is present except in isolated cases. At concentrations higher than 100 mg. the 
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effect is common, and when concentrations approach 200 mg. the symptoms may 
be so pronounced as to cause sick-leave in certain cases. 

The Department for Occupational Hygiene, the only institution in this country, 
as far as we are aware, that carries out quantitative trichloroacetic acid analyses 
of urine as a matter of routine, received, during the years 1944 to 1947 a large 
number of samples of urine from various industries for assessment of the degree 
of exposure of the workers in question. Most of the samples were received from 
rubber factories, metal industries and dry-cleaning works, which may be interpreted 
to mean that it is in these industries that problems of occupational hygiene relating 
to trichloroethylene are most common. A compilation of analyses representing 253 
workers in metal industries and 40 persons employed in different dry-cleaning 
works shows an average value of 53 mg. of trichloroacetic acid per liter of urine 
for the former and 126 mg. per liter for the latter. The distribution of the samples 
relative to the different levels of trichloroacetic acid found may be seen in table 6. 


TABLE 6.—Distribution of Urine Samples Relative to Demonstrated Levels of 
Trichloroacetic Acid 


Percentage Samples 


Mg. Trichloroacetie Acid per “Metal Dry-Cleaning 
Liter of Urine Industry Works 


ce 


hao 
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The figures in table 6, although not fully representative, give a certain idea of 
the degree of exposure occurring during the years mentioned in some of Sweden’s 
industries in this field. In the light of the experience described in the foregoing 
paragraph, concerning the connection between the excretion of trichloroacetic acid 
and the effects of trichloroethylene, this must mean that at the factories in question 
there have been groups of workers who have to no inconsiderable extent had symp- 
toms of such effects. That this has actually been the case emerges from the fact 
that in several industries in which an effective prophylactic program has been 
carried out and in which the excretion of trichloroacetic acid has been reduced 
both the workers themselves and their physicians have attested that the effects of 
trichloroethylene have been considerably reduced. Even if formerly the workers 
did not actually feel ill—in several places the existence of these effects has not 
been clearly realized—they have used such expressions, after the introduction 
of controls, as “now we can make use of our freetime.” 

The trichloroacetic acid excretion can also be used as a test of the effect of 
circulation of workers in factories which cannot at once watered good working con- 
ditions. Chart 3 illustrates such a case. : 


What Urinary Values of Trichloroacetic Acid Are to Be Permitted at a Place 
of Work’—In principle, no effect of trichloroethylene worth mentioning should 
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occur on working premises, and in conformity with this view we earlier gave a 
preliminary value of 6 mg. of trichloroacetic acid per liter of urine ( Forssman and 
Ahlmark,® 1946) as the highest value that should be allowed. This hygienic limit 
should be used if only a few samples of urine are available. In consideration of 
the variation of excretion in the individual in the course of 24 hours and from 
individual to individual, however, it is more advisable, in judging the conditions 
of exposure on working premises on the basis of low values of trichloroacetic acid 
excretion, always to require several samples of urine, preferably from several per- 
sons. In such circumstances it would seem that somewhat higher trichloroacetic 
values are permissible. 

The limit for an incipient definite trichloroethylene effect has in the foregoing 
pages been judged to lie at an excretion of 20 mg. per liter of urine. Such effects 


150. 


Urinary excretion of CCIgCOOH mg/L. 


3 
Months 

Chart 3.—Urinary concentration of trichloroacetic acid as determined for a worker exposed 

to trichloroethylene during three periods, each of about one month. The working conditions in 


the factory were being continually improved. During the intervals the worker was not employed 
in work associated with the use of trichloroethylene. 


are possible in certain cases with lower values, but they are not common or particu- 
larly severe. Only when the excretion is 10 times as much as this, it seems, are 
the symptoms so severe that in a number of cases sick-leave may be indicated. In 
such circumstances an excretion of, at the most, 20 mg. per liter on an average 
where the workers are constantly exposed to trichloroethylene would seem from 
the medical point of view to be tolerable on working premises. Where it is difficult 
to carry out the recommended precautionary measures in a short time, circulation 
of workers may be necessary. 

For a final fixing of the tolerable limit one should follow the state of health 
and the excretion of trichloroacetic acid over a longer period in the case of workers 
with a low degree of trichloroethylene exposure. A clinical experimental analysis 
of cases in which exposure is slight would doubtless also provide a more secure 
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basis for the hygienic limit of such exposure. In the meantime, however, it would 
seem that the value 20 mg. per liter may be used, and this limit has for some 
time been applied with good results in Swedish industrial medical work. It has 
also proved possible in practice to reduce the trichloroethylene exposure to this 
limit even in the industries in which trichloroethylene is used in large quantities 
and under difficult working conditions. 


SUM MARY 


Inhaled trichloroethylene is partly oxidized in the body to trichloroacetic acid, 
which is excreted with the urine. The urinary concentration of this acid has been 
used as an indication of the degree of trichloroethylene exposure and of the effect 
of this in 122 workers. 

Exposure entailing trichloroacetic acid excretion of less than 20 mg. per liter 
of urine probably gives rise to definite effects only in exceptional cases. Effects 
occur in about half of the persons excreting 40 to 75 mg. per liter and in almost 
all those excreting 100 mg. or more. With an exposure constantly entailing excretion 
of 200 mg. of trichloroacetic acid or more per liter of urine the symptoms are often 
so pronounced that sick-leave is requested. 

It has not been possible to show any connection between the ages of the exposed 
workers and the effects of trichloroethylene. Nor has any difference been observed 
in the frequency of affected persons as between men and women. 

A constant trichloroethylene exposure giving rise to excretion of up to 20 mg. 
of trichloroacetic acid per liter of urine is regarded as tolerable from the point of 
view of hygiene. Control of the working atmosphere according to these principles 
is practicable even when trichloroethylene is used in large quantities and under 
difficult working conditions. 
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HEALTH AND AIR POLLUTION 
A Study on a Limited Budget 


HARRY HEIMANN, M.D. 
WASHINGTON, D. C. 
W. F. REINDOLLAR, Sc.D. 
BALTIMORE 


HUGH P. BRINTON, Ph.D. 
AND 


ROSEDITH SITGREAVES, M.A. 
WASHINGTON, D. C. 


[* THE spring of 1950, the Public Health Service was requested by the 
Maryland State Department of Health to join with it in considering how it 
might use a limited sum of money to evaluate the health effects of long-continued 
air pollution. The department of health had been charged by the state legislature, 
through the governor’s commission on noxious fumes, to make such a preliminary 
study and report within a specified short period of time. 

Considering the circumstances of time, facilities and money, which it developed 
was $5,000, it was agreed that the avenue of effort with the best possibility of 
fruitful results was a study of morbidity. Since factual data on morbidity in its 
relation to continued air pollution are sorely lacking, it was felt, too, that the 
information obtained through such a study would add materially to the present sum 
of knowledge. 

In searching for a method for the morbidity study, various procedures were 
reviewed. Recognition was given to the method of obtaining data on the abnormal 
contents of the environmental air and simultaneously collecting morbidity informa- 
tion periodically, possibly from families or from practicing physicians or hospitals 
in the community. Such an undertaking, as well as other possible approaches to 
the problem, appeared to be too costly to be considered in this situation. 

It was therefore decided that if data of some degree of validity were available 
on the condition of the environmental air of a community in the state, morbidity 
data, again of a limited nature, might be collected by the technic of making single 
visits to the families. It was found that such data on environmental air were avail- 
able for one city in the state. Furthermore, the city was of such a size that the 
limited funds available could be used to survey a sample representing more than 
5 per cent of the population. 


From the Division of Industrial Hygiene, Public Health Service, Federal Security Agency, 
Washington, D. C. (Dr. Heimann, Dr. Brinton and Miss Sitgreaves) and the Bureau of 


Chemistry and Industrial Health, Maryland State Department of Health, Baltimore (Dr. 
Reindollar). 
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THE METHOD 


The city in question is typical of many river valley cities in the United States. It has a 
population of some 40,000; it has a few large industrial plants and a large railroad yard, and 
about one half of the surveyed adults were employed in the plants or the yard. Bituminous coal 
is the fuel commonly in use. 

In the selection of a relatively low pollution area and a relatively high pollution area for the 
house to house collection of morbidity data, we studied the data that had been accumulated for i 
some years by the dubious method of dust pots placed throughout the city. While recognizing i 
the uncertainties involved in using this method as an indicator of air pollution, we wish to \y 
emphasize that quantitative readings for the collected dust in the various pots had a wide range 
by location and were consistently rather low in some areas and very high in others. The 
differences were of a sufficient order of magnitude that it was felt that they could be used, to a 
degree, to indicate two extreme areas for the present study. It is of interest to note in this 
connection that the relative stability of area dustiall measurements made in different sections 
of an urban community is also generally borne out in a recent report by Cholak, Schafer and 
Hoffer.2 

The initial selection of areas for study was thus made on the basis of dustfall measurements. 
The choice was then narrowed down to delimited areas in high and low dustfall zones in which 


Taste 1—Number of Households Visited by Public Health Nurses in a House to House 
Survey of the Low and High Dustfall Areas 


Nurse 


Total 2 3 


Number of Households 
776 198 192 184 202 
Low dustfall area... 81 82 90 
High dustfall area.................. 439 109 1 102 12 
Number of Persons 
Low dustfall area................... 1,231 299 291 303 338 
High dustfall area.................. 1,489 347 364 348 366 


+ Five households in the high dustfall area were visited by the nurse-supervisor. 


the socioeconomic conditions and the racial compositions of the residents, a considerable factor 
in disease incidence, were by and large about the same, based on a visual inspection. The 
validity of the choices made was subject to test, as indicated below. 

The areas of study were further circumscribed by the shortage of funds. Since the number 
of families to be visited had to be relatively small so as to insure coverage in a relatively short 
period of time, the areas chosen were so outlined that a total of 800 family units, about 400 in 
each area, would be visited for questioning. 

It was planned to cover the areas in about 4 to 5 weeks during the early fall. Thus, based 
on the estimated number of households that a nurse could probably visit in one day, five public 
health nurses, one of whom acted as the supervisor, were assigned to the study. Preparation 
of the survey forms for each day’s work by the nurses was handled by a part-time clerk, who 
recorded the residence addresses and the family names. 

Except for one, the public health nurses were strangers to the community. Since all the 
nurses were to make household visits in both areas, however, thus eventually covering about 
the same number of families in each area, it was felt that this one exception would not 
appreciably modify the data collected. Table 1 shows the distribution of completed household 
visits made by the nurses and indicates satisfactory compliance with that plan. 

The survey form, which the nurses were to fill out from the answers obtained by questioning 
tt a responsible member of the household, was relatively brief, as shown in figure 1. Within the 

1. Cholak, J.; Schafer, L. J., and Hoffer, R. F.: Collection and Analysis of Solids in Urban 
Atmospheres, Arch. Indust. Hyg. & Occup. Med. 2:443, 1950. 
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limit of this degree of brevity, it was hoped to obtain basic information first about the family as 
a whole: family name, residence address and length of time at that residence, previous address 
and length of time at that address, race (white or Negro), name of family physician, and 
certain data to assist in the evaluation of the socioeconomic status of the group. In the latter 
category were questions about the presence or the absence of a telephone and a mechanical 
refrigerator, about the number of rooms in the home, and whether or not the family owned or 
rented its dwelling. In the case of rented dwellings, the rent paid was ascertained. The 
socioeconomic data requested were to be studied to prove or disprove the thesis made on the 
preliminary visual inspection as to the degree of similarity of the socioeconomic characters of 
the populations in the low and high pollution areas. Finally, the name, age, sex and occupation 
of each member of the family unit were obtained. 

The second subject covered by the questionnaire was morbidity; and this information, too, 
was obtained for each member of the family unit. Here, again, limitation as to the nature of 


MARYLAND STATE DEPARTMENT OF HEALTH 
HEALTH SURVEY 


Mow long —— Prev. address 
Tel. 


Fig. 1—Survey form used by public health nurses in a house to house canvass in which 
they recorded data pertinent to the effect of air pollution on health. 


the data to be requested was imposed by many factors, chief among which were the choice 
of the method of collecting the data, the shortage of funds and finally the hypothesis that one 
might expect the air pollutants in the community to be of a nature capable of irritating the 
exposed mucous membranes, especially those of the respiratory tract. The close physiological 
association of the lungs and the heart made it advisable to inquire about the disease of the latter 
organ as well. A separation was made between chronic and acute disease. Finally, a section 
was devoted to symptoms. Some of the symptoms included in the survey were related to the 
upper portion of the gastrointestinal tract because of the experience gained in the study of 
the effects of air pollution in Donora, Pa.2 


2. Schrenk, H. H.; Heimann, H.; Clayton, G. D.; Gafafer, W. M., and Wexler, H.: Air 
Pollution in Donora, Pennsylvania, Bulletin 306, Federal Security Agency, Public Health 
Service, Washington, D. C., Government Printing Office, 1949, 
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Thus, the questions in reference to illness were divided into separate sections devoted to 
certain chronic diseases, namely, heart disease, bronchial asthma, chronic bronchitis, chronic 
sinusitis and hay fever; to certain acute diseases that might have occurred during the previous 
30 days, namely, common cold, acute tonsillitis, sore throat, acute bronchitis, acute sinusitis, 
acute laryngitis, pneumonia, and asthmatic attacks, and to specific symptoms which might have 
been present during the previous seven days, namely, cough, headache, eye smarting, nose 
irritation, epigastric distress, nausea and vomiting. The 30 day and 7 day periods were chosen 
because it was believed that memory about the specific item would not extend beyond those 
periods of time. In the chronic disease category, inquiry was limited to those instances in which 
a diagnosis had been made by a physician. When information beyond that solicited was offered 
to the surveying nurse, a record was made on the blank reverse side of the survey card of 
anything that she believed might possibly be of consequence. 

When the survey areas had been selected and the survey form drawn up, a listing of all 
family names and addresses in the delineated zones was prepared from the city directory. In 
those instances in which the nurse found an unlisted family to be living at the given address, 
the family in residence was used in the enumeration. Although 400 family units were to be 
covered in each area, for many reasons which developed during the collection of the data, these 
exact numbers were not fully realized. However, the actual distribution—337 in area 1 and 439 
in area 2—seemed satisfactory for present purposes. 

When the nurse visited a family, the reason for the survey was not divulged. The 
responsible member of the household who was being interviewed was told that this was a health 
survey. As a matter of fact, efforts were made to avoid any publicity regarding the study. 
Excellent cooperation was obtained in this regard from the local newspapers and health officials. 
Curiously, in only one or two instances did a householder suggest that the survey had any 
connection with air pollution. 

In those instances of a first visit to a household in which no one was at home, a second 
visit was made, and, if necessary, a third (and last) visit. The necessary revisits were made 
at a time at which, it was ascertained, a responsible member of the household would probably 
be available. There were 27 households where the three visits failed to find a responsible 
member of the family at home. In only six instances was information refused to the nurses. 
Of the 776 completed household surveys 140, or 18 per cent, required more than one visit. Each 
surveying nurse was able to obtain complete information for from 10 to 20 households per day, 
with an average of 13 per day. 

To insure similarity of interpretation of the information offered to the surveying nurses by 
the householders, the nurses were indoctrinated in the use of a manual of instructions which 
was prepared for the purpose of defining all the terms used in the form. Further, the supervising 
nurse had daily meetings with the surveyors for the discussion of problems which might have 
arisen during their field work. 

RESULTS 


The 776 surveyed households included 2,670 persons, of whom 1,231, or 46 per 
cent, lived in the low dustfall area and 1,439, or 54 per cent, in the relatively high 
dustfall area. Except for one Negro family, all surveyed persons were of the 
white race. Figure 2 is a map showing the two selected areas, each comprising 
two subareas. 

Among the males and females in the entire study group approximately three 
eighths were under 20 years of age, one fourth were 20-34 years of age, one fourth 
were 35-54 years of age and one eighth were 55 years of age and over. This dis- 
tribution is roughly the same as the distribution for the population of the state 
in 1940. For both sexes, the age group of 55 years and over was represented by 
somewhat more persons in the high dustfall area than in the low dustfall area. 

Similarity of the Socioeconomic Status of the Residents in the Low and High 
Dustfall Areas.—The similarity of the socioeconomic status of the residents of the 
two areas is indicated briefly by the following information obtained from the 
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households in the low dustfall and high dustfall areas, respectively: presence of a 
mechanical refrigerator, 93 per cent against 88 per cent; presence of a telephone, 
60 against 53 per cent; households having a regular family physician, 93 against 


Fig. 2—Map of city showing location of the areas surveyed. 


91 per cent; median amount of monthly rent paid in rented dwellings, approxi- 
mately 30 dollars in each; median number of rooms per person, 1.4 against 1.5. 
Some differences occurred in regard to home ownership; in the low dustfall area 
about 75 per cent of the homes were owned by members of the households, whereas, 
only 40 per cent of the homes in the high dustfall area were so owned. The per- 
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centage distribution of households according to the number of persons residing in 
the household for the high and low dustfall areas appears in table 2. 

In general, the occupational and sex distributions of the two areas were similar 
except that an appreciably larger number of men residing in the high dustfall area 
were employed by the railroads. 

Medical Findings——Data collected in the manner described are of value for 
comparison for present purposes only, and it is recognized that such data do not 
represent an accurate measure of the true prevalence of the medical conditions in 
the community. Further, the frequency with which the various conditions may be 
observed is affected by a multitude of influences, including such biological factors 
as the sex and age composition of the study groups, socioeconomic considerations 
and factors introduced by the method of study itself—for example, differences in 
the personality of the individuals reporting or recording the information. When- 
ever possible, an effort was made to exercise control in such a way that variation 
in a given factor entered about equally into the data collected in each of the two 
dustfall areas. Further control is effected in the analysis by presenting rates spe- 
cific for sex, age and occupational status where this procedure was warranted. 


Taste 2.—Percentage Distribution of Households in Surveyed Areas According to Number of 
Persons Residing in the Households 


Low Dustfall High Dustfall 
Number of Persons in Household Both Areas Area Area 
100.0 100.0 
3.3 9.6 
19.9 27.1 
32.0 24.2 
22.2 19.8 
ns 10.0 
5.0 59 
24 18 
22 0.9 
18 0.7 


Influence of Sex.—The frequency of reported medical conditions was very simi- 
lar for the sexes. Only the symptoms of cough and headache reveal a substantial 


sex difference, the reports of the former being more frequent among males and the 
latter more frequent among females. 


Influence of Age——Table 3 was prepared to indicate the possible influence that 
age might have exerted on the medical findings. Four significant broad age groups 
are considered, namely, under 20 years of age, 20-34 years of age, 35-54 years of 
age, and 55 years of age and over. 


Examination of table 3 reveals a number of interesting relationships which may 
be briefly summarized as follows: 


1. In general, the recorded frequencies of the various chronic diseases show the 


expected increases with age and are not strikingly different in the low and high 
dustfall areas. 


2. Among the acute illnesses that reportedly had occurred during the previous 
30 days, the common cold was reported more frequently than any other condition, 
i.e., for 23 per cent of all persons in the survey. In this connection, reference is 
again made to the calendar period covered by the survey. 
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3. The frequency of the common cold showed relatively little change with age. 
The common cold was reported to have occurred more frequently in the high 
dustfall area than in the low dustfall area for each group, the excess in frequency 
increasing from 17 per cent for persons under 20 years of age to 54 per cent for 
persons 55 years of age and over. This is shown graphically in figure 3. For all 
ages combined, the percentage of persons for whom a common cold was reported 
was 19.9 in the low dustfall area and 25.6 in the high dustfall area. The difference, 
5.7 per cent, between these two rates is statistically significant. A difference of 
such magnitude or larger in samples of the size used in this study could have 
occurred by chance alone only once in 2,000 trials. 

Influence of Occupation.—Table 4 was prepared to show the influence that occu- 
pation, considered by broad groups, had on the frequency of reported common colds. 
Within each of the areas the differences were relatively small except in the school 
age group, in which there was an appreciably lower reported frequency. However, 
again the common cold consistently shows a greater reported frequency in the high 
dustfall area than in the low dustfall area for each occupational group. 


PERCENT OF INDICATED AGE GROUP 


10 1S 20 
T 


Fig. 3.—The frequency of the common cold as found for groups in the low dustfall and 
high dustfall areas. The bars represent the percentages of the age group reporting colds 
occurring within the past 30 days. Light stippling represents the low dustfall area; black, 
the high dustfall area. 


Influence of Week of Survey.—lIt is again to be noted that the survey was made 
during the four week period covering the last three weeks of September and the 
first week of October 1950. Therefore, the “previous” 30 day period, about which 
inquiry was made as to the occurrence of acute illness, extended through the late 
summer and early fall. Because cold frequency varies with the season of the year, 
it was considered useful to test whether or not that factor had a role in the present 
instance. 

Table 5 shows the frequency of reported common colds by week of study. It 
will be noted from this table that with one minor exception there is the expected 
progressive seasonal increase in common cold frequency from the first through the 
fourth week of the survey period. However, of greater significance is the indica- 
tion that the frequency in the high dustfall area was consistently greater than in 
the low dustfall area for each of the weekly periods during which the data were 
collected. 
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TaBLe 3.—Frequency of Reported Medical Conditions Among Persons of Indicated Age in Low 
and High Dustfall Areas 


Percentage of Persons of Indicated Age and Area with Reported Medical Condition 


Age in Years 


35-54 
Low High 

Dust- Dust- Dust- Dust- Dust- Dust- Dust- Dust- Dust- Dust- 
Both fall fall Both fall fall Both fall fall Both fall fall Both fall fall 

Reported Medical Condition Areas Area Area Areas Area Area Areas Area Area Areas Area Area Areas Area Area 


Ohronie disease 
Heart disease............... 60 55 64 23 22 2a 41 #48 84 66 73 60 18.7 174 193 
Bronchial asthma. goon 28 31 86 26 46 46 46 
Chronie bronchitis. 26 24 23 82 2.7 8.7 72 64 78 
Chronie sinusitis... 73 68 76 21 16 26 738 82 65 14 NS HS 125 128 189 
Hay fever........ $2. 42 os 14 38 32 89 26 32 28 34 


Acute illness in previous 30 days 
Common cold............... 2.7 


55 and Over 


Acute bronchitis....... 

Acute sinusitis......... 
Asthmatic attacks.......... 


Symptoms in previous 7 days 


Eye smarting............... 
Nasal irritation............. 


Vomiting J 
Number of persons......... 2,670 1,231 1,439 99 497 498 615 284 821 
1,270 


TasLe 4.—Frequency of Reported Common Colds During Previous Thirty Days Among 
Persons of Selected Occupational Status in Low and High Dustfall Areas 


Percentage with Reported Colds 


Low Dust- ‘High Dust- 
; Occupational Status Both Areas fall Area fall Area 
Gainfully 23.6 20.4 26.3 
16.0 14.1 17.9 


Taste 5.—Frequency of Reported Common Colds During Previous Thirty Days Among 
Persons in Low and High Dustfall Areas, According to Week of Survey 


Percentage with Reported Colds 
= 
Low Dust- High Dust- 
Week of Survey Both Areas fall Area fall Area 
16.1 15.0 17.2 
18.4 14.6 23.4 
26.8 25.8 27.6 


30.2 27.8 31.6 i 


18.7 168 21.0 29.0 24.1 33.6 223 #196 24.7 23.8 33.3 
BA 196 18.7 204 23.9 26.7 329 03 172 230 26 182 272 
Acute tonsillitis............. 16 15 7 3.3 2.6 4.0 11 14 09 04 0.6 03 0.3 0 04 
Bore throat.......c2.ccces0. 40 46 3.5 3.6 4.2 3.0 4.9 6.1 3.7 4.3 48 39 3.2 1.8 3.8 
2.2 19 24 13 14 12 18 14 2.2 36 30 42 23 38 21 
34 3.4 3.5 0.8 10 0.6 34 44 2.5 6.0 6.6 55 5.8 18 76 
10 0.7 06 07 O7 06 68:18 17 18 17 
at’ 1.0 14 (0.7 03 O04 0.2 0.7 10 «(03 156 «2.1 10 2.6 4.6 17 
. ~ ME BS 8.7 78 96 BS BE 14.0 182 178 186 216 183 23.1 
4 BA: 9.1 69 645 173 bS Bl BW3 30.1 22.2 343 
Females................... 108 106 10.9 84 89 79 16 16 126 14 11.7 “7 
16.7 M8 164 51 48 54 216 218 %25 24 21.7 213 15.6 23.9 
SEB) 3.7 3.1 4.6 b4 65 U4 b8 179 140 16.7 16.7 16.7 
Females................... 196 184 206 64 68 6.1 68 261 27.4 29.0 28.8 29.1 3.1 M5 24 
Po 73 68 7.7 28 32 24 68 75 62 10.2 88 115 b.0 b6 W7 
6.1 65 54 93 85 10.0 88 88 89 8.1 46 97 
Epigastrie distress.......... 40 4.1 3.9 19 22 16 60 48 53 48 48 47 66 9.2 5.5 ; 
4.2 4.2 2.9 3.6 2.2 4.6 44 4.7 5.5 48 6.0 4.6 4.6 4.6 
; 2.7 18 34 85 46 29 
354 «168186 156 12 
Females................... 1,000 614 786 5144 336 161 175 359 168 196 191 «(136 
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SUMMARY AND CONCLUSIONS 


A method of studying air pollution in relation to human morbidity is presented. 
In the present instance the degree of air pollution was indicated by dustfall mea- 
surements. 


Within the limits of this survey the data show that the frequency of the com- 
mon cold was significantly greater in the high dustfall area than in the low dustfall 
area and that this difference was not due to differences in socioeconomic status, age, 
sex or occupation. 


The method presented, as indicated by the collected data and their analysis, 
suggests a procedure of studying the perplexing problem of the effects of air pollu- 
tion on health. 
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Abstracts of Current Literature 


General 


Tue Errects or TRIETHYLENE Vapor ON Driep Arr-Borne Bacteria, QO. 
H. Ropertson and W. Lester Jr., Am. J. Hyg. 53:69-79 (Jan.) 1951. 


A study was made of the bactericidal action of triethylene glycol vapor on air-borne micro- 
organisms which had been desiccated. The preparations were finely ground and dispersed in 
the air as dusts. Glycol was evaporated rapidly and in sufficient quantity to saturate the air 
quickly, so that the rate of killing could be determined. Observations included the effects on 
glycol action of relative humidity, duration of the period of desiccation, nature of suspending 
medium and size of bacterial particles. 

Dried bacteria were more susceptible to the lethal action of glycol than were fresh bacteria. 
The rate of killing of air-borne bacteria was highest at low humidity, e. g., 15 to 20 per cent. 
As the duration of the air-drying period was extended from five hours to 20 hours, the rate 
at which glycol killed at low humidities was much diminished, particularly so when the bacteria 
were suspended in saliva. Determinations of particle size revealed the fact that glycol vapor 
is effective against bacterial particles as large as 8 to 10 microns in diameter, although they 
are not killed as rapidly as those of 3 to 4 microns or less. 


ADAPTATION OF AUTHORS’ SUMMARY. 


How Goop Is tHe INDUSTRIAL HYGIENE ProGRaAM? HeErpert K. Asrams, Am. J. Pub. Health 
40:1225 (Oct.) 1950. 


In the United States there are only 57 local and state industrial hygiene units, employing a 
total of only 416 persons, including 37 physicians and 42 nurses. The incidence of industrial 
diseases, on the other hand, is estimated as one-tenth to one-fifteenth that of industrial accidents, 
which caused the loss of 41,000,000 man-days to industry in 1947-1948. The challenge to local 
and state health departments is thus pointed out, and several questions are raised and suggestions 
offered as to how this can be met most adequately. The work of health departments is 
emphasized in regard to plant sanitation, control of industrial communicable and chronic diseases, 
special problems of female and farm workers, public health and industrial nursing, education 
of the labor force on health matters, promotion of group medical and nursing services for 
plants with small numbers of workers, and the stimulation of local industrial health interest. 


Harotp H. Royattey, Cambridge, Mass. 


A Community Looks at THE INDUSTRIAL HEALTH PROBLEMS: REPORT OF AN INDUSTRIAL 


HeattH Survey, SAN Dreco County, CALIFORNIA. CALIFORNIA STATE DEPARTMENT 
or Pusiic Heattu, San Francisco, 1950. 


In 1949, 415 establishments representing manufacturing, nonmanufacturing and agricultural 
industries were studied with regard to existing industrial health problems. The investigation 
disclosed inadequate industrial health services, particularly in agriculture, and the need for 
effective controls of occupational hazards. 

The 26 page report discusses the purposes and the execution of an adequate industrial health 


service. The plan of the survey, with sample information forms, and the accumulated data are 
appended. A. Lear, Boston. 


VETERINARY SCIENCE, AN IMPORTANT Aspect oF INDUSTRIAL HYGIENE. ARTHUR WOLFF, 
Indust. Hyg. Newsletter 10:2 (May) 1950. 
Many infecticus diseases of animals can be transmitted to man through occupational contact 
with infected animals or their products. Common examples are brucellosis, anthrax, tularemia, 
actinomycosis and hydatid cysts. Therefore, veterinary science enters into the study of industrial 
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hygiene problems. In addition, it is sometimes used in outlining, performing and evaluating 
studies of biologic phenomena based on experimental animals. These studies may be of the 
usual laboratory type, or, as in the case of the recent Donora (Pa.) disaster, they may be field 
studies in which the effects of air or stream pollution are determined on large groups of animals 
and compared with the effects on humans. In recognition of these uses of veterinary science, 
the Division of Industrial Hygiene of the United States Public Health Service has a veterinarian 


on its staff. Harotp H. Royattey, Cambridge, Mass. 


LaBoratory TESTS FOR STRENUOUS VISUAL Work Disclose SIGNIFICANT RESULTS. ERNEST 
Stmonson, Indust. Hyg. Newsletter 10:4 (May) 1950. 


Some of the effects of illumination on prolonged strenous visual work are described. The 
illumination levels previously recommended were defined in terms of minimum foot-candles 
and were based on work tests lasting only a few minutes. The test used here lasted two 
hours and involved recognizing small letters on a long belt passing at irregular times and levels 
through a narrow slit in front of the subject. Performance was evaluated in terms of percentage 
drop in efficiency between the beginning and the end of the test. An optimum illumination 
was found between 50 and 300 foot-candles, with an increased performance drop at 300. A 
lamp with a greenish coating was found superior to two others tested, although all emitted 
essentially a mixed white light. A drop in flicker fusion point was also found to be a sensitive 
index of visual fatigue. Haroip H. Royartey, Cambridge, Mass. 
HAND AND RESTORATIVE SURGERY. Sympostum, Indust. Med. 19:453-470 (Oct.) 1950. 


Papers are presented as follows: “Common Hand Injuries,” by Frank W. Barden, p. 453; 
“Reconstructive Surgery of the Hand and Industrial Rehabilitation,” by Michael L. Lewin, 
p. 457; “Treatment of Hand Injuries,” by Condict W. Cutler Jr., p. 462; “Stenosing Tendo- 
vaginitis: A Survey of Findings and Treatment in 49 Cases,” by Leo F. Miller, p. 465; 
“Primary Care of the Injured Hand,” by William F. Lauten, p. 468. 


INpustRiAL HyGiene BRazit. Joun J. Papers. Institute of Inter- 
American Affairs, Washington, D. C., 1950. 


This survey follows more or less the pattern of previous surveys of Chile, Bolivia and 
Peru by Bloomfield. Excerpts from his conclusions show that 29 million persons are gainfully 
employed in Brazil, 50 per cent of whom are in agriculture, 8 per cent in manufacturing, mining 
and transportation. About 46 per cent of the population are gainfully employed. Living 
standards are very low, tuberculosis is extremely high, the general problems of sanitation are 
paramount. Social welfare legislation is highly progressive and wholly run by the government. 


Puitie Drinker, Boston. 


State WoORKMEN’s CoMPENSATION Laws AS OF SEPTEMBER 1950. Bulletin 125, United States 
Department of Labor, Bureau of Labor Standards, 1950. 


Bulletin 125 is a revision of bulletin 99 of 1948. Its 47 pages summarize the main provisions 
of the state workmen’s compensation acts. It should not be used as a substitute for the full 
text of the laws. For comparing the procedures followed in the various states the bulletin 


is ideal. Puttie Drinker, Boston. 


Docror AND WorKMAN. A. MEIKLEJOHN, Brit. J. Indust. Med. 7:105-116 (July) 1950. 


This paper is Meiklejohn’s John C. Bridge Memorial Lecture, presented before the British 
Association of Industrial Medical Officers, in April 1950. It is excellent reading. He discusses 
the broad problem of controlling and preventing all industrial illnesses, but the pneumoconioses 
get the most attention. He defends stoutly the thesis that intelligent medical precautions, espe- 
cially preemployment and periodic check-ups, can control industrial disease. The engineer will 
rejoice, however, at the following comments on current silicosis research in Britain: “The real 
tragedy of pneumoconiosis in coal miners is that all along there has been too much emphasis on 
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disease and doctors and far too little on dust and engineers. The urgent need is not so much for 
more extensive medical exploration but for more intensive engineering practice.” “Instead of 
medical panels engaged in periodical examinations, the need is for colliery panels—promoting dust 
control. Our supreme effort should be directed to the control of pneumoconiosis through dust 
suppression rather than of the pneumoconiotic through earlier diagnosis. If a combined offensive 
can be achieved so much the better.” 

A considerable bibliography of the pertinent British literature is appended. 


Drinker, Boston. 


Tue EpucaTION AND FUNCTION OF THE INDUSTRIAL HEALTH TEAM. RoNavp E. Lang, Brit. 
J. Indust. Med. 7:161-167 (Oct.) 1950. 


Hycienic SIGNIFICANCE OF Toxic SuBSTANCES DEPOSITED IN BUILDING MATERIALS. A. S. 
ArKHIPov, S. A. RozeNBERG and V. G. Smirnova, Gigiena i Sanit. 1950, no. 3, p. 31. 


Appreciable amounts of toxic substances (EtsPb, GoHs, P, CS:, Hg, ClICH2CH:Cl) are 
found in the structural materials of industrial buildings, such as lumber, brick, concrete and 
plaster. Substances like ClICH2CH:Cl usually reach maximum absorption values within 1.5 
hours of exposure, but EtsPb absorbs more slowly (20 hours or longer). The time of average 
exposure, concentration, nature of the materials and other factors affect the amounts of absorbed 
material. Oil paints are very susceptible to uptake of chlorinated solvents, but that of CS, 
is sharply reduced. Plaster composition of 1 part lime (containing Si0Q223, CaO 66 and ALO; 
3%), 10 parts slag (SiO» 53, FeO-FeeO; 20-30 and MnO 10-20%), and 2 parts sand shows little 


or no absorption of EtsPb. G. M. Koso_avorr (CHEM. ApsT.). 


Heart Diseases AND WorkiNnG Capacity. B. Mota and M. Brever, Med. depor. y trab. 
15: 3614 (Sept.) 1950. 


According to Moia and Bieler, heart diseases shown by incipient high arterial pressure 
or by a valvular sequel of rheumatic fever do not diminish the working capacity of candidates 
for employment. The owners of business and the boards of corporations should be compelled 
by law to give work to those candidates. 


CoMPARATIVE STUDY IN PERSONNEL, EITHER REFINING OR SELLING PETROLEUM. H. Brevi, 
Med. depor. y trab. 15:3618 (Sept.) 1950. 


Brevi made a comparative study of the clinical records of 400 persons who had worked 
in the petroleum industry in Argentina for more than 10 years. Half of these workers handled 
petroleum in the process of refining it. The other half was in the business of selling petroleum 
and its derivatives. The personnel was found in excellent health. Cardiovascular, respiratory 
and gastrointestinal diseases, or else anemia, were encountered in a very low percentage of 
cases in each group, but the given disorder was not related to the industrial duties of the worker. 

Diseases of the skin were encountered in none of the workers. 


COMPENSATION FOR CHANGE OF EMPLOYMENT IN SiLicosts. P. CozaAmM1ANn, Méd. usine 11:509 
(Dec.) 1949. 


Medical examiners responsible for setting compensation rates for change of employment 
make decisions based on personal opinion. In the interest of equality, the author suggests 
that this matter be resolved in a more coordinated fashion. According to the law, compensation 
is awarded only once and cannot exceed five times the old monthly salary. It is intended to 
assist the worker while he adapts himself to his new job and reaches the salary and degree 
of proficiency he had attained in his old job. This article outlines the guiding principles by 


which it is possible to make a more equitable decision as to the amount of compensation to be 
awarded. From BULL. DE DOC. MED, INST. HYG. MINES. 


ABSTRACTS FROM CURRENT LITERATURE 


Physiology and Nutrition 


Protein ReQurrEMENT oF Harp WorKeERs: III. INFLUENCE oF PuRE PROTEIN AND Extrac- 
TIVES ON ABILITY TO Work. Hertnrich Kraut, GUNTHER LEHMAN and ALEXANDER 
SzaKaL, Biochem. Ztschr. 320:99, 1949. 


This study was carried out with two miners as subjects, and their N and P balances were 
determined over a period of nine months. Their working capacity was determined under 
different dietary conditions. A lowering of the working capacity was observed when the protein 
intake was reduced from about 104 Gm. to 69-81 Gm., which, of course, is still above a physiolog- 
ical minimum. It must be pointed out that on the reduced protein intake the moiety of animal 
origin dropped from about 0.6 to even less than 0.2. Adding meat extract to the protein-low 
diet depressed the working capacity but adding protein in the form of pure casein caused a rise 
in capacity. Enriching the diet with protein (much meat) so that 144 Gm. was consumed per 
day (0.65 being animal in origin) acted very favorably on the work performance. 


S. M. [Cuem. Asst]. 


EFFects OF DESOXYCORTICOSTERONE ACETATE ON ACCLIMATIZATION OF MEN TO Heat. Sip 
Rosinson, Raymonp K. Kincaip, and Rosert K. Ruamy, J. Appl. Physiol. 2:399, 1950. 


During the first two days of testing in heat, higher concentrations of Na were found in 
the subject’s plasma and lower concentrations of Na and Cl in the sweat. No other significant 


changes were noted. Teresa McKee [Cuem. Asst.]. 


OccuPaTIONAL DAMAGE oF Eves oF WorkKERS IN HypRoQUINONE FAcToRIES. 
Monatsbl. Augenh. 113:177, 1948. 


Yellowish brown pigmentation of the conjunctiva and cornea is described. Depending on the 
length of exposure, workers show eye damage and reddish discoloration of the hair and exposed 
skin, especially that of the hands and soles. Similar injuries are seen in aniline workers. The 
brown pigmentation is probably caused by oxidation of absorbed hydroquinone. 


Klin. 


Kart F. Ursacu [Cuem. Apst.]. 


PuysiotocicaL ErFects oF THE SOLVENTS Usep IN THE CHEMICAL INDUSTRY. HANs v. 
NaBELL, Seifen-Ole-Fette-Wachse 76:80, 1950. 


CONTRIBUTION TO THE KNOWLEDGE OF METABOLISM OF BENZENE AND ITs HOMOLOGUES IN 


Tue Human Orcanism. Jan Rovusat and Joser Zprazu, Zvlastni otisk z Casopisu 
lékari Ceskych 89:761, 1950. 


The problem of the metabolism of benzene and its homologs was studied, a polarographic 
method being used. Urine, blood and exhaled air were analyzed according to a method described 
by the authors. In all three, benzene is bound to a pyridine derivative which originates probably 
from a codehydrase. This can be oxidized by nitric acid or even by enzymes in the urine. 
From the oxidized pyridine derivative a characteristic polarographic wave is obtained. The 
urine changes from straw yellow to olive green; after a fermentative process has taken place, 
characteristic crystals form. The solution obtained by dissolving the residue after the evapo- 
ration of ether, when exposed to ultraviolet rays, gives the typical polarographic wave of 
m-dinitrobezzene. Probably at the same time the oxidized pyridine derivative is changed. 
In blood a typical m-dinitrobenzene double wave could be obtained after exposure to ultra- 
violet rays. 

Homologs of benzene are rarely found in urine but the dinitro compounds are found in 
exhaled air after exposing the solution to ultraviolet rays. The urine of people working with 
benzene smells characteristically like spice after the addition of 5 per cent of 65 per cent nitric 
acid. The strongest concentration of benzene in the urine and exhaled air of people working 
with benzene is found during working hours. The concentration in exhaled air decreases very 
slowly, and the gradual disappearance may last several hours. 


ADAPTED FROM AUTHORS’ SUMMARY. 
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CoNTRIBUTION TO INVESTIGATIONS ON WorKERS’ BASAL METABOLISM. STEFAN GELINEO and 
Ivan Baric, Arhiv za Higijenu Rada 1:123-127, 1950. 


The basal metabolism of workers doing heavy physical labor was higher than that of workers 
doing lighter physical labor. The average basal metabolic rates of ore loaders, carpenters, and 
stokers exceeded Harris-Benedict rates by about 19 per cent. Harris-Benedict tables of basal 
metabolic rates apply only to workers doing lighter physical work. 

AutHors’ SUMMARY. 


On VrpraTION SYNDROME, ESPECIALLY IN STONE MASONS. 
1950, no. 9, pp. 249-265. 


Vainio examined 72 stone masons operating pneumatic drills. All operated heavy machines 
which needed the use of both hands. Among the symptoms observed were vasomotor dis- 
turbances and damage to bones and joints and to muscles and nerves. General nervous irritation, 
boilermakers’ deafness and initial fatigue of the whole body were observed. Bone vacuoles 
were found in 25 of the cases. Prophylactic measures are discussed. 


K. Varnro, Nord. hyg. tidskr. 


CONDENSED FROM ENGLISH SUMMARY. 


Occupational Diseases and Hazards 


Leap Porsontnc: IX. Tue FatLure or Leap Potsoninc To AFFECT THE HEART. IRVING 
GREENFIELD and Irving Gray, Am. Heart J. 39:430, 1950. 


A variety of studies were performed on 340 patients who had Pb poisoning. These studies 
showed that absorption of Pb does not have an adverse effect on the cardiovascular or the 
peripheral vascular systems. Eighteen references are given. 


R. W. Exxiorr [(Cuem. Asst.]. 


Neutron Cataracts. Artincton C. Krause and James O. Bonn, Am. J. Ophth. 34:25-35 
(Jan.) 1951. 


This paper reviews the clinical and experimental investigations of roentgen and neutron 
radiation cataracts. The following main points are presented: 

Both these forms of radiant energy primarily damage the anterior epithelial cells of the lens 
cortex, which in turn produces abnormal fibers leading to opacities in the subcapsular regions 
of the cortices. 

Neutrons produce more damage per unit of absorbed energy than roentgen rays. This 
probably produces a shorter latent period. 

The oxidation of sulfhydryl groups on the enzymes of normal lens metabolism is presented 
as a possible mechanism for the biologic effect on the lens structure. 

Future investigations should be directed to working out (a) exact data of exposures of 
neutrons required to produce cataracts; (b) the specific effect of radiation on normal lens 
metabolism; (c) methods of prevention both before and after exposure. 


Avutuors’ SUMMARY. 


Cancer Derectep IN Surveys. R. H. Overnopt, Am. Rev. Tuserc. 62:491-500 (Nov.) 1950. 


Cancer of the lung has a silent phase, and in this phase a cancer is more likely to be curable 
than one producing symptoms. A small cancer originating in the periphery casts a direct 
shadow. A small cancer originating in a segmental bronchus produces a magnified secondary 
shadow. In either situation these shadows are visible in survey films. Shadows of silent cancer 
and silent tuberculosis look alike; numerous difficulties in differentiation complicate accurate 
identification. In all persons suspected of having cancer differentiation must be made promptly, 
for delays in diagnosis spell disaster. Of sites for internal cancer, the lung should be most favor- 
able from the standpoint of early detection for these reasons: (a) Mass screening for tuberculosis 
automatically screens for cancer; (b) multiple tests are available to aid in differentiating between 
tuberculosis and cancer; (c) surgical exploration and removal are safe and effective when 


promptly applied in silent cancer. Inpust. Hyc. Ducest. 
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MINERALOGICAL AsPECTS oF PNEUMOCONIOSIS RESEARCH. G. NAGELSCHMIDT, Research 2:170, 
1949, 


In this review of the literature, three different fibrotic mineralogical groups are distinguished : 
(1) quartz and other forms of uncombined silica, (2) other silicate minerals with or without 
quartz and (3) fibrous silicates, especially asbestos. The first two are discussed in more detail. 
There appears to be a relation between the solubility of silica and the fibrotic reaction. If the 
solubility is too high, as in silicic acid sols and gels, the material is eliminated too fast to produce 
fibrosis; if it is too low, as in mixtures of quartz and aluminum or of quartz and siliceous 
minerals, the fibrotic reaction is retarded. Crystal structure appears to have little effect. Two 
conditions seem to be necessary: (1) There must be a certain surface capable of releasing silica 
to lung fluids, and (2) the supply of silica from this surface must be maintained for a consider- 
able time. There is an optimum size of quartz particle for each animal. In man, during inhal- 
ation, retention decreases from about 80 per cent for 2 micron particles to only about 25 per cent 
for 0.2 micron particles. Twenty-seven references are given. 


ADAPTED FROM CHEM. ABST. 


EXPERIMENTAL CONFIRMATION OF A PREVIOUSLY REPORTED UNUSUAL FINDING IN THE BLOoop 
or Cyctotron Workers. M. INGRAM and S. W. Barnes, Science 113:32-34 (Jan. 12) 1951. 


Previously the authors reported that lymphocytes with bilobed nuclei had been observed in 
the blood of cyclotron personnel at the University of Rochester. This paper reports hemato- 
logical studies on three dogs exposed in relatively protected positions outside the cyclotron 
building while the cyclotron was operating. The dogs were given three exposures, one in 
August, one in October and one in December, of 30 minutes’ duration. These dogs were 
about 50 ft. (15 m.) from the target at about the level of the tank well, outside the neutron 
beam. The incidence of bilobed nuclear lymphocytes increased after exposure and reached a 
maximum about two weeks after exposure. It is suggested that the occurrence of lymphocytes 
with bilobed nuclei may be a promising means of identifying potentially harmful operations 


before gross overexposure can occur. Mary O. Amour, Boston. 


SMOKING SEEN AS Factor 1N CANCER OF LUNGS. SCIENCE Servick, New York Times, Jan. 17, 
1951. 


The following-news report came from London: 

“Smoking is an important factor in causing cancer of the lung, two medical scientists conclude 
from a study just reported to the British Medical Journal here. 

“Arsenic in insecticides used to protect the tobacco plants may be the chemical in the tobacco 
smoke that causes the cancer, they suggest. 

“The scientists are Dr. Richard Doll of the statistical research unit of the Medical Research 
Council and Dr. R. Bradford Hill, honorary director of the same unit and professor of medical 
statistics at the London School of Hygiene and Tropical Medicine. 

“Their conclusions about the part smoking, especially cigarette smoking, plays in causing 
cancer are based on studies of the smoking history of 1,732 patients with cancer of the lung, 
stomach or large bowel and 743 general medical and surgical patients who did not have cancer. 
Of the cancer patients, 649 men and 60 women had cancer of the lung. 

“Among the lung cancer patients 0.3 per cent of the men and 31.7 per cent of the women 
were nonsmokers. Among non-cancer patients 4.2 per cent of the men and 53.3 per cent of the 
women were non-smokers. 

“After the age of 45, the scientists found, the risk of developing lung cancer increases in 
simple proportion with the amount smoked. The risk may be about fifty times as great among 
those who smoke twenty-five cigarettes a day as among non-smokers. 

“The scientists point out that the only cancer-causing chemical that has been found in tobacco 
smoke is arsenic. However, the evidence that arsenic can produce cancer of the lung is 
‘suggestive rather than conclusive,’ they state.” 
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Atomic OxYGEN AT THE SURFACE OF FRESHLY CRUSHED SiLtica. W. A. WeyL, Transactions 
Bull. 14, Industrial Hygiene Foundation, Pittsburgh, 1949. 


It has been shown experimentally that freshly broken silica carries at the surfaces exposed 
some oxygen atoms having a high oxidation potential. 

Weyl does not claim that this interesting observation explains the etiology of silicosis but 
suggests that it is worth experimental testing along physiological lines. 


Puitrp Drinker, Boston. 


Review or LireRATURE ON HEALTH Hazarps OF BeryLtiuM AND Its Compounps. G. G. 
Morcis and J. J. Forses, United States Department of the Interior, Bureau of Mines, 
Information Circ. 7574, July, 1950. 


This monograph presents an excellent bibliography of the literature to date on the industrial 
health problem caused by the use of beryllium. In addition, there is a review of this literature, 
describing the nature, the occurrence, and the uses of beryllium as well as the nature and the 
dangers of industrial exposure. 

Berylliosis is divided, for discussion, into its dermatologic and respiratory components. 
Dermatologic manifestations include contact dermatitis, skin ulcers, spontaneously arising skin 
granulomas in those with pulmonary beryllium intoxication, and subcutaneous granulomas in 
persons who have cut themselves on fragments of broken fluorescent lamps. Instructions for 
disposing of used fluorescent lamps made partly of beryllium are quoted from the Industrial 
Hygiene Newsletter of June, 1949. 

Respiratory manifestations, which are said to be far more serious than the dermatologic 
ones, are divided into acute pneumonitis and chronic pulmonary granulomatosis. These forms 
of the disease occur in workers exposed to dusts, fumes, and mists of beryllium compounds. 

In addition to a characteristic clinical picture, roentgenologic signs, and clinical and chemical 
laboratory findings consistent with berylliosis, and occupational history of significant exposure is 


necessary before a diagnosis can be made. Harotp H. Royattey, Cambridge, Mass. 


FurTHER OBSERVATIONS ON THE PATHOLOGICAL PHYSIOLOGY OF CHRONIC GRANULOMATOSIS 
ASSOCIATED WITH BERYLLIUM WorKErS. Ropert A. Bruce, FRANK W. Lovesoy Jr, 
Nan Gan Yu, and RaymMonp Pearson, UR-118, 33 pages, May 18, 1950. 


Three more cases of chronic pulmonary granulomatosis associated with beryllium compounds 
have been studied with reference to pulmonary and circulatory functional capacity. Despite 
obvious variations in clinical patterns of disease between patients, certain nonspecific general 
trends of functional disturbance appear common to most of these patients. They are restricted 
complemental air volume, increased mid-capacity-arterial oxygen gradient, hypoxemia, and 
hyperventilation on exertion. The complexity of factors contributing to the widened oxygen 
gradient are discussed. A general quantitative estimate of disability in relation to moderate 
exercise is expressed in terms of the physical fitness index. Untoward responses to continuous 


oxygen therapy are recorded. AutuHors’ SumMaryY [Nuciear Sc. Apst.]. 


BrocHEMICAL CHANGES IN ACUTE BERYLLIUM Porsoninc. W. N. Acpripce, J. M. BARNES 
and F, A. Denz, Brit. J. Exper. Path. 31:473 (Aug.) 1950. 


Aldridge and co-workers have previously reported on the pathological changes found in 
animals who died of acute poisoning as a result of intravenous injection of soluble beryllium 
salts. The most conspicuous lesion was necrosis of the liver, apparently initiated by sinusoidal 
accumulation of a large part of the injected beryllium. Some damage to the kidney tubules 
was noted, and there were changes in the white blood cells. In rabbits there is progressive fall 
of the blood sugar level until hypoglycemic convulsions develop just before death. At an 
earlier stage the rate at which injected glucose and lactate are removed from the blood is 
impaired. The levels of blood calcium, urea and nonprotein nitrogen are not seriously affected. 
The serum alkaline phosphatase rises, with increasing bilirubinemia. The hepatic concentration 
of phosphatase also rises. On the other hand, the hepatic potassium and arginase levels fall 
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progressively. All the results obtained suggested that the biochemical disturbances were the 
result of an increasing impairment of liver function. The results of this study confirm and 
amplify those of other workers and are significant because they show that beryllium salts are 
suitable agents for the experimental production of liver necrosis. The same dosage produced 
remarkably consistent effects in a variety of laboratory animals, namely, a rapidly spreading 
liver necrosis with few changes in other vital organs. J. A.M.A. 


Leap ENCEPHALOPATHY IN A COOPERAGE. WILLIAM Hay, Brit. J. Indust. Med. 7:177-186 
(Oct.) 1950. 


A cooperage is described in which a severe lead hazard caused lead poisoning in two persons ; 
in one patient encephalopathy developed. 

The syndrome of lead encephalopathy in adults is reviewed. The difficulties in diagnosis, 
the possible causes of apparent susceptibility to lead poisoning, the absence of hypertension in 
this and other cases, and the treatment of encephalopathy are discussed. Some of the essential 
differences between this form of encephalopathy and that due to tetraethyl lead are outlined. 


From AvutTHor’s SUMMARY. 


THE Size anp Nature or Dust Partictes Founp LunG Tissue. Tuomas Beprorp and 
C. G. Warner, Brit. J. Indust. Med. 7:187-194 (Oct.) 1950. 


A shot-firer died of silicosis after many years’ work in an anthracite mine. Specimens of 
lung tissue were examined for size distribution of dust particles. The size distributions of 
particles of coal and of minerals other than coal are given separately. Of all the particles 
measured, 0.3 to 0.4 per cent were larger than 5 microns, and particles as large as 8 microns 
were found in both nodules and reticulation areas. As in the dust clouds in mine air, the larger 
particles were of coal. Of the noncoal particles, 86 or 87 per cent were less than 0.8 microns 
in diameter. 

The size distributions of the dust in the lung sections were similar in type to those of the 
air-borne dust, after shot-firing, at the colliery where the man had worked, although the pro- 
portion of very small particles was somewhat smaller in the lung sections than in the air-borne 
dust. It is shown that when allowance is made for the effects of particle size on alveolar 
retention, the observed size distributions of the air-borne dust are very close to what would be 
expected to account for the size distributions of the dust particles found in the lung tissues. 

In nodules and in reticulation areas the particle size distributions were very similar. Rough 
calculations of the effects of partial solution of the dust on particle size suggest that the similarity 
of the size distributions should not be taken to indicate that no solution occurs after particles 


are deposited in the lung tissue. ADAPTATION oF AUTHORS’ SUMMARY. 


Fatat Case or Porsontnc Due To INHALATION oF MetHYL Bromipe. A. C. MAcDOonaLp, 
V. C. Munro, and G. I. Scort, Brit. M. J. 2:441-442 (Aug. 19) 1950. 


Fatal methyl bromide poisoning is reported in a young man who worked at emptying and 
cleaning aircraft fire extinguishers. Because of cold weather the work was done in a shed, 
where ventilation was inadequate. When admitted to the hospital the patient was having rapidly 
recurring convulsive seizures in the nature of clonic spasms. Thiopental sodium controlled the 
spasms for short periods. A later intravenous administration of paraldehyde with atropine 
immediately controlled the seizures, but the general condition deteriorated and death occurred 
within less than 15 hours after treatment began. At necropsy, the appearance of the organs 
accorded with the absorption of an acute irritant poison which had caused submucous hemor- 
rhages of the stomach and duodenum and had acted as a convulsant, causing congestion and 
hemorrhage of the cerebral cortex and acute congestion of the kidneys in the process of elimi- 
nation. The mode of action of the poison depends largely on the concentration. No curative 


treatment is known when convulsions have begun. Inpust. Hye. Dicest. 
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OccuPATIONAL Factors IN PULMONARY Dust Gorpon C. Situ, M. J. Australia 
2:777 (Nov. 25) 1950. 


Smith briefly reviews some of the main factors of pulmonary dust disease of occupational 
origin and adds some evidence from his own experience. He emphasizes that the diagnosis 
should not be made unless it is known that the patient has been exposed to harmful dusts. The 
problem is examined from the point of view of dust composition, particle size, and duration of 
exposure. A short description is given of one of the less frequent dust hazards to basalt workers, 
biograph operators, and those exposed to talc, graphite, cement, and certain metallic and 
vegetable dusts. The principles of prevention of pulmonary dust disease are summarized. 


J. McDona pn, Boston. 


NorTHERN Ruopesta SiLicosts MepicaL BurEAU: ANNUAL Report FOR 1947 (8 PAGES); 


AnNnvuaL Report For 1948 (10 pages). J. F. C. Hastam, chairman, Lusaka, Government 
Printer. 


These two reports trace the steps preparatory to the legal enactment establishing a silicosis 
medical bureau in Northern Rhodesia, on the plan of that established for the gold mines of the 
Rand in the Transvaal. This new bureau is concerned with four copper mines where a potential 
risk of silicosis is held to exist. At the Mufulira mine, where definite cases of silicosis have 
been reported, 92 per cent of all rock broken is quartz with 70 per cent free silica. At Nkana 
mine the bulk of the rock broken is composed of dolomites and argillites with only 15 per cent 
of free silica. At the Roan Antelope mine the bulk is mineralized shale with 15 per cent free 
silica. Details aare lacking for the Nehanga mine. At Broken Hill, where lead, zinc and 
vanadium are mined, practically no free silica occurs in the ground worked, and dust counts do 
not suggest danger of pneumoconiosis. A list is given in each report of the cases certified during 
the course of the year. During 1947 there were 14,500 African and 1,900 European miners, with 
a labor turnover of 11,000 per annum for Africans and 800 for Europeans. All Africans with 
five years’ service or more in the mines are examined with x-ray; Europeans are examined as 
new entrants and every six months thereafter. Findings are held to indicate serious need for 
improved dust control and ventilation at Mufulira mine. 


Today no European not properly certified by the Silicosis Medical Bureau can obtain or 
retain employment as a miner in any Northern Rhodesian copper mine, and the regularity 
and frequency of periodical examinations insure the earliest recognition of the occurrence of 
compensable disease. The standard of the activities of the bureau is already good, and the 
activities are rapidly increasing. Experience indicates that in future it will be practicable to 
bring Africans from all four mines, which are from 25 to 40 miles (40 to 64 km.) apart, to the 
new institute at Kitwe for full scale roentgenological and clinical examinations, instead of using 
a traveling miniature x-ray plant. The point is stressed that silicosis is a disease of very slow 
development which does not produce disability until the exposure to harmful dust has persisted 
many years; hence cases which are now being discovered are the product of past conditions. 
The life of the Northern Rhodesia copper mines, averaging about nine years, is too short to 
have established the full risk which may be found to exist, especially for Europeans who stay 
at work for many years. As on the Rand, the African workers do not stay at the mines for 


more than a few years at the longest. From E. L. [Butt. Hye.]. 


Stticosis AMONG Porrery Workers IN Limousin. De Leosarpy, Picout-LaForest and 
Pasguet, Arch. mal. profess. 10:483 (May) 1949. 


In recent years silicotic patients among the porcelain workers of Limousin have been 
examined systematically, clinically and roentgenologically. The examination of 2,007 ceramic 


workers showed that of 180 workers employed in environments containing silica dust 34 (or 
18.8 per cent) had silicosis. 


Lengthy exposure was necessary to produce pneumoconiosis. The average period of 
exposure in these cases was about 20 years. Of the various dusts liberated in the industry, 
only that of free silica seems to be harmful, and the risk of pneumoconiosis is the greater as 
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the concentration of silica is higher. In the same working places some people seem to be 
susceptible and others immune. Chronic respiratory conditions do not seem to be of etiological 
importance. 

In about 30 per cent of the silicotic ceramic workers tuberculosis was found. 


Preventive methods are enumerated. They are the methods generally accepted for the preven- 


tion or removal of dust. ApApTED FroM Butt. Hye. 


GASTRODUODENAL Utcer Due To Cement: A New OccupationaL Disease. G. JULLIEN, 
M. Leanpri and J. Bouveyron, Arch. mal. profess. 10:612-617, 1949. 


The authors have observed over a number of years that men exposed at their work to cement 
dust complained of stomach troubles and that an undue proportion of them suffer from gastro- 
duodenal ulcers confirmed by x-ray examination. In the building trade 7 per cent of the cement 
workers had gastric pains, and 3 per cent of these had ulcers. In a cement factory employing 
269 men, 13 had ulcers confirmed by x-ray. These data raised the suspicion that cement dust 
may lead to the development of gastroduodenal ulcers. Hence material was reexamined from 
18 guinea pigs that had been submitted to the inhalation of cement dust in order to ascertain 
its effect, if any, on the lungs. One instance of gastric ulcer was found. The microscopic 
appearances of this ulcer are illustrated. Next another guinea pig and a dog were given cement 
in their food for 15 days and a month, respectively. In neither case was there any development 
of an ulcer, although the dog exhibited hyperplastic gastritis. A discussion is presented of the 
various theories propounded to account for the causation of digestive ulcers; they are as diverse 
as their authors. In evidence that cement possesses corrosive action is instanced the dermatitis 
experienced by cement workers. [The experimental evidence produced as to the harmful 
properties of cement on the gastric mucous membrane is far too slight to allow any support 
for the view that gastroduodenal ulcers may be caused by swallowing cement dust.] 


E. L. [Buti Hye.]. 


Tue IMPORTANCE OF FLUORIDE ELEMENTS IN THE PATHOGENESIS OF LUNG DisorpEeRS PRropucep 


sy Compounp Dusts. A. Poticarp, Bull. Acad. nat. méd. 134:289 (April 25) 
1950. 


Policard believes that the toxic effects of industrial beryllium compounds, in particular 
beryllia, are not entirely due to the beryllium, but to the sodium fluoride which is found in 


beryllia up to a proportion of about 5 per cent. Faou Nucskas Sc. Anat 


Stricosts AND TeEMpoRARY Disapitity. P. CozAMIAN, Méd. usine 11:611 (Dec.) 1949. 


The French law of Aug. 2, 1945 provides no compensation for temporary disablement from 
silicosis. The reason for this is that the development of silicosis is gradual and the trauma 
is unlike that from an industrial accident. In industrial trauma the injury occurs quite suddenly 
and temporary disability may commence immediately. In silicosis, however, the disease is 
chronic and its development slow with disablement occurring terminally. Treatment is of no 
avail, and eventually permanent partial or total disability occurs. In this disease, therefore, 
there is no temporary disability. The author discusses the justification of such a law as it 
applies to simple silicosis, silicosis with nontuberculous complications, silicotuberculosis and 
silicosis with cardiovascular complications. 


ADAPTED FROM BULL. Doc. MED, INST. HYG. MINES. 


Tue Prostems oF Siticosis. A. Poricarp, Rev. Indust. Minérale, 1950, no. 557, p. 580. 


To reach the lungs dust must be finer than 2 #. Larger grains are retained by the respiratory 


organs, nose and bronchi. The dust must be siliceous to produce silicosis. 


Preventive methods, 
diagnosis and symptoms are briefly discussed. 


From CHem., Asst. 
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ANIMAL EXPERIMENTS IN THE STUDY OF THE BroLocicaL Action or Dusts. A. POLIcarp, 
Rev. méd. miniére, 1949, no. 8, (Oct.-Nov.-Dec.), p. 7. 


Policard particularly discusses the design and value of animal experiments. The design 
of experiments involves the choice of animal (the rat appears to be the most suitable) as well 
as the selection of the dust in which the two essential criteria are the freshness of the material 
and its particle size. The dust may be introduced by inhalation in a dusting cabinet or by 
intratracheal or laryngeal injection of physiological solutions in which the dust is suspended. 
The reaction of connective tissue may be studied after subcutaneous, intramuscular or intra- 
peritoneal injection of the dust. The general effect on cells and on tissue make it possible to 
distinguish between one type and another. At present, the chief obstacle to progress in physio- 
pathological research in this field lies in our inadequate knowledge concerning the way in which 


fibrous tissue forms. ADAPTATION OF ENGLISH SUMMARY. 


DeLayep PNEUMOcONIOsIS. E. MARTIN, Rev. méd. miniére, 1949, no. 8, (Oct.-Nov.-Dec.), p. 25. 


Martin describes six subjects with delayed pneumoconiosis who were followed over a long 
period and whose case histories are illustrated with numerous films. Pneumoconiosis with 
delayed evolution may develop either immediately or many years after the cessation of dust 
exposure. The disease develops slowly. The part played in its genesis by silica appears to have 
been exaggerated. It appears to be related to early tuberculous infection. 


ADAPTATION OF ENGLISH SUMMARY. 


Curonic RETARDED PNEUMOPATHIES OF BERYLLIUM. ANON., Rev. tuberc. 13:832, 1949. 


The pulmonary embarrassment provoked by the inhalation of beryllium dust or powder is 
of two types: the immediate and transitory pulmonary effects often associated with cutaneous 
and ocular manifestations, and the chronic, retarded pneumopathies. The results of personal 
observations of the latter type are described and a review of 36 cases by Hardy presented. The 
usual clinical symptoms are emaciation, fatigue, coughing, and dyspnea; the troubles are due more 
to the beryllium itself than to the silicates and fluorides present with the beryllium. The evolu- 
tion of the pulmonary nodular development is traced through the reticular, micronodular and 
nodular stages. Some medical legal aspects of beryllium poisoning are also discussed. 


ADAPTED FROM NUCLEAR Sc. ABsT. 


ENDARTERITIS OBLITERANS IN WorKER Exposep To Leap. F. M. Trortst, Med. lavoro 41:197 
(June-July) 1950. 


Troisi reports a case of endarteritis obliterans in a worker exposed to lead, who had 
worked for 22 years in the foundry of a printing establishment. Gangrene developed in the 
fifth right toe and required amputation of the toe. A few days later, vascular disorders and 
pain arose in the fifth left toe. These did not progress and healed in few months. Treatment 
included rest, foot contrast-baths, drinking about 2 qt. (2 1.) of milk daily, and pharmacological 
therapy. After recovery the worker changed to an occupation that did not involve lead exposure. 
No relapses have occurred during the 2% years that have elapsed since then. 


Resu_ts oF TWwetve YEARS’ INVESTIGATION OF RocK MINERS IN THE WESTPHALIAN COAL 
Fretp. O. Zorn, Beitr. Silikose-Forsch., 1949, no. 2, p. 1. 


Bioop CHANGES IN SILICOSIS AND SILICOTUBERCULOSIS. A. WeEISINGER, Beitr. Silikose-Forsch., 
1949, no. 2, p. 21. 


In a study of the erythrocyte sedimentation rate among 2,213 silicotics it was found that it 
it not possible to establish the existence of active silicotuberculosis purely on that basis. Among 
persons with moderately advanced silicosis a significantly high rate can be explained by changes 
in protein equilibrium linked with the destruction of pulmonary tissue. 


CONDENSED FROM BULL. DOC. MED. INST. HYG. MINES. 
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CRYSTALLOGRAPHY AND SILIcosis. F. ZRENNER, Beitr. Silikose-Forsch., 1949, no. 4, p. 29. 


Dust-Sixicosis-TuBercuLosis. P. Beyersporer, Glashiitte 75:131, 1948; abstracted, J. Am. 
Ceram. Soc. 32:138, 1949. 


The human organism may be protected against the dangers of suspensions of ultrafine silica 
dust (aerosols) only if there is intimate familiarity with the colloid-physical/chemical facts 
concerning the enormously increased reactivity of fine silica particles in contact with the inner 
surfaces of organs, especially the lungs. The reactivity is particularly increased in the moment 
of the destruction of the network of Sit+ and O2 ions in the quartz crystal during grinding. 
The organism is petrified by the products of such reactions at the place of the interchange of 
the silica with organic solutions. This is the principal reason silicate dusts are always dangerous 
for the human organism, while many other rocks, e. g., limestone, gypsum, fluorspar, act only 
as agents that physically stop up the capillaries of the tissues and thus gradually cause them to 
cease functioning. Silica dust is additionally dangerous because of its tuberculosis-promoting 
action, as the investigations of Holzapfel (Chem. Abstr. 43, 5823g) demonstrate. In this disease 
the freshly formed dust is particularly active, whereas aged quartz dust is not so active. 


ADAPTED FROM CHEM. ABST. 


PNEUMOCONIOSIS IN GERMANY. E. J. Kine, A. H. A. Wynn, G. Nacetscumuipr and L. A. 
Cocurane, Research Report 10, May 1950, British Ministry of Fuel and Power. 


King and colleagues report a two to three weeks’ visit paid by them to the Pneumoconiosis 
Congress at Miinster, Westfalen (Westphalia), Germany, in November 1949, and to the various 
centers concerned with research on the pneumoconioses. They crowd into 25 pages terse, 
extremely interesting descriptions of what is going on and who is doing the work in Germany. 


Puitie Drinker, Boston. 


Dust THE LuNGs. JAMIN, Sitzungsber. phys.-med. Soz. Erlangen 


73:25, 1942. 


The pathological, biochemical and physiological effects of the inhalation of Al dust are 
described. Thirty references are given. W. C. Toste [Cuem. Apst.]. 


AcuTE VANADIUM PENTOXIDE PorsoniING. M. ReysKovA, M. Pracovni Lékafstvi 2:224-227 
(Nov.) 1950. 


Five cases of acute vanadium pentoxide poisoning following a short period of exposure are 
reported. The clinical picture was identical with that described in the literature; in all cases 
irritation of the upper respiratory tract, with the objective finding of hyperemia and damage 
to the mucosa, was present. In one case it was necessary to consider the possibility of psycho- 
logical disturbances (the tendency to weep frequently) due to absorption. Otherwise no disturb- 
ances could be found which pointed to degenerative foci in the central nervous system, the 


stomach or the kidneys. EnciisH SUMMARY 


Industrial Toxicology 


Castor Bean: AN INnpustRIAL HAzarp AS A CONTAMINANT OF GREEN CoFFEE Dust AND 
Usep Burvap Bags. K. D. and F. F. A. Raw J. Allergy 21:545 (Nov.) 1950. 


Since April 1949 Figley and Rawling have discovered nine cases of sensitivity to the castor 
bean allergen. All nine patients suffered severe acute allergic rhinitis and/or asthma after 
inhaling the allergen. Four of them worked in the office of a coffee-roasting plant in Toledo, 
Ohio; a fifth sealed cartons containing sacks of roasted coffee in the same plant. Two other 
patients had worked in the warehouse of another coffee roasting plant in Toledo. Thus 7 
patients were connected with the coffee-processing industry. Patients 8 and 9 worked in factories 
devoted to stamping small metal parts, in no way connected with the coffee industry. All nine 


i 
| 


420 INDUSTRIAL HYGIENE AND OCCUPATIONAL MEDICINE 


patients gave strongly positive skin reactions by scratch test to castor bean allergen. All nine 
owed their difficulty to breathing dust from burlap bags which had at one time contained, or had 
been contaminated by, castor beans or castor bean pomace. 

When first asked to ascertain the cause of the severe symptoms in the four office workers, 
the authors assumed, after surveying the premises, that it was the green coffee dust. On further 
testing, when all gave more strongly positive skin reactions to castor bean allergen, it was 
realized that this was more than a coincidence. However, in several cases the coffee fraction 
in the green coffee dust was a factor as well as the castor bean component of the dust. All 
nine patients reacted strongly to purified castor bean allergen. Eight of these also reacted 
to green coffee dust extract, which represented the coffee bean allergen plus a minute component 
of the castor bean allergen. Four of the eight failed to react to an extract of green coffee 
beans carefully washed to exclude the castor bean contaminant. Thus it may be assumed that 
four of the eight patients are sensitive to castor bean allergen only, while the other four are 
sensitive not only to castor bean allergen but to a lesser degree to the coffee bean allergen present 
in the green coffee dust. The coffee bean contains an allergenic fraction that is stable on auto- 
claving for 20 minutes at a pressure of 15 Ib. (6.8 Kg.) but is inactivated by the commercial 
roasting process. 

The authors stress that the castor bean contains the most potent allergenic fractions known 
to man. In addition, the castor bean contains a toxic albumin, ricin, which rivals cobra venom 
or diphtheria toxin in potency. Accordingly, ordinary aqueous extracts of castor bean should 
never be used even for scratch testing, and never should castor bean extract of any description 
be used for direct intracutaneous skin testing. An extract from which the ricin has not been 
removed will cause more or less severe toxic lymphangitis even on scratch testing. As for 
intracutaneous testing, even dericinized extracts, highly diluted, may cause alarming constitu- 
tional reactions. Therefore only dericinized castor bean extract stould be used for skin testing, 
and then only by the scratch (dermal) method. 


IDENTIFICATION OF CASTOR BEAN ALLERGEN IN GREEN CorFeEr. E. J. Coutson, J. R. Spres 
and H. Stevens, J. Allergy 21:554 (Nov.) 1950. 


This report supplements the clinical evidence which led Figley and Rawling to recognize 
apparent sensitiveness to green coffee dust as actually castor bean allergy. Their interest in 
the identification of castor bean allergen prompted examination of additional specimens of green 
coffee dust and other coffee products collected from different sources. 

Castor bean allergen was identified in three samples of green coffee dust from different 
coffee-roasting plants. Castor bean allergen was also found in one sample of cleaned green 
coffee beans from a commercial source. Thus the results amplify Figley and Rawling’s obser- 
vations and imply that it is not exceptional for green coffee to be contaminated with some 
castor bean derivative. 

No castor bean allergen was detected by Coulson and his co-workers in samples of parchment 
coffee or cleaned green coffee beans which were produced at a Guatemalan experiment station 
and were known to have had no contact with castor bean. 

Available evidence indicates that hazards resulting from castor bean contamination of green 
coffee are significant only to those who are exposed to green coffee. 


CLASSIFICATION OF CHEMICAL SUBSTANCES USED IN INDUSTRY ACCORDING TO THEIR ACTION 
ON THE Skin. A. P. Dotcov, Vestnik ven. i dermat., 1949, no. 6, p. 7. 


The classification is (1) definite irritants, such as mineral acids, strong alkali; (2) sensitizers, 
such as dinitrochloro-benzene, turpentine ; (3) substances with combined effects of 2 and 2, such 
as the dichromates; (4) petroleum hydrocarbons, which act principally as inducers of dermatitis ; 
(5) substances which are without action on the skin but penetrate it readily and cause toxic 
effects within the organism; PhNHsz belongs to this group. 


G. M. Koso.aporr [CHEeM. Asst.]. 
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PERMISSIBLE TOLERANCE OF HyproGEN SULFIDE IN THE ATMOSPHERE. L. F. GLesova, Gigiena 
i Sanit., 1950, no. 4, p. 19. 


Experiments with children kept in nurseries associated with viscose plants showed typical 
symptoms of sulfide intoxication caused by the toxic materials carried over by the mothers’ 
clothing. The symptoms were evident, although determinations of CS: gave negative results 
and H:S concentrations in the air under the clothes were 0.028 to 0.05 mg./M.* or lower. 
Apparently the effect is caused by cumulative action of small amounts of H:S. The solution 
was to transfer the nursing mothers to another department. 


ADAPTATION OF CHEM. ABST. 


Toxicity oF VApors oF ORGANIC ComMPOUNDS OF Mercury (EtHyL Mercurtc PHOSPHATE AND 
CHLoripeE) IN AcUTE AND CHronic INtToxications. I. M. TRAKHTENBERG, Gigiena i 
Sanit. 1950, no. 6, pp. 13-17. 


Acute and chronic toxicities of ethyl mercuric phosphate (1) and ethyl mercuric chloride 
(II), aqueous solutions of which are being widely used in Soviet agriculture under the names 
of NIUIF-1 and Granozan, respectively, were determined on white mice by the vapor technique. 
Acute poisoning is characterized by respiratory symptoms, and of nervous ones to a lesser 
extent; in chronic cases, attack on the central nervous system prevails. The vapors of I and II 
are more toxic than metallic Hg, and the results indicate that for safe human working conditions 
even traces (0.00001 mg./l.) should not be tolerated. Exposures to 0.01-0.03 mg./1. caused 


death in mice within the experimental period of three to five hours. Cue, Anct. 


Tue Toxicity or Metnyt Jopiwe: PRELIMINARY Survey. Monamy Buckett, Brit. J. Indust. 
Med. 7:122-124 (July) 1950. 


This preliminary report has been prepared because of increasing interest in methyl iodide 
(CHsI). CHsl is used as a methylating agent in petrography, as an intermediate in the chemical 
industry and has been proposed for use in fire extinguishers. Toxicity studies with rats and 
mice revealed that by subcutaneous administration it is 10 times as toxic as carbon tetrachloride 
(CCl) and about as toxic as methyl bromide. It produces a vestibular burn if closely applied 
to human skin, and therefore any clothing contaminated with CHsI should be removed immedi- 
ately. There is often a considerable time lag between contact and eruption of lesion. 


A. Lear, Boston. 


PHOsPHINE PolsonING. MEINHARDT LOWENTHAL, Schweiz. Ztschr. Path. u. Bakt. 12:313, 1949. 


A case of PHs poisoning is described. The clinical, pathologic and toxicologic aspects of 
the case are compared with results obtained from animal experiments with varying concentrations 
of PHs. Pronounced blood and lymph stasis, accompanied by brain and liver lesions of a special 
nature occurred as a result of subacute intoxication. Subchronic poisoning produced degenerative 
changes of the ganglion cells, indicating that gaseous PH; must be considered a central nervous 
system poison. The lesions of the brain and the liver appear to be due to a chemical reaction 
between the PHs and the red cells, damage to the vascular wall resulting in spastic and paralytic 


conditions, and osmotic disturbance of permeability. Joun P. [CHem. Asst.] 


VascuLar DISTURBANCES OF THE CENTRAL NERVOUS SYSTEM IN CARBON DISULFIDE POISONING. 
Enrico C. and Carto L. Med. lavoro 41:49 (Feb.) 1950. 


Vigliani and Cazzullo say that polyneuritis, psychosis and extrapyramidal syndromes were 
the only disturbances due to the chronic occupational CS» poisoning previously reported in the 
literature. The authors report on chronic diffuse encephalopathy which occurred in 16 men 
working in the viscose industry, where they were exposed for a period of 15 or more years 
to a toxic concentration of CS: ranging bewteen 0.10 and 1.00 mg./L. in the atmosphere. The 
predominant symptoms were asthenia, paresthesia, progressive impairment of gait and mental 
deterioration similar to that observed in pseudobulbar paralysis, and either moderate or acute 
hemiplegia. Arterial hypertension was a frequent complication. Clinical symptoms of arterio- 
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sclerotic contracted kidneys were found in six cases. The histologic and the arteriographic 
study of three cases showed arteriosclerosis of the meningeal and cerebral vessels with thickening 
of the intima and obliteration of the blood vessels. The disease is of vascular origin and of 
arteriosclerotic and angiospastic character. It is caused by CS: poisoning as shown by the 
following facts: The patients were younger (average, 45 years) than those suffering from 
cerebral arteriosclerosis. Some patients showed polyneuritis and gastritis before or during the 
encephalopathy. The histologic type of the lesions in the blood vessels and in the white and gray 
matter was that which is peculiar to toxic changes of these structures. 


Action or ALUMInuM Dust on ANIMAL OrGANISM. M. G. Ivanova and I. S. OstRovsKaya, 
Gigiena i Sanit. 1950, no. 4, p. 21. 


In experiments with rats and rabbits, involving either inhalation of Al dust, its introduction 
into tracheas in physiological solution suspensions or intravenous injection of such suspensions, 
it was clearly shown that an “aluminosis” results; this is a form of respiratory disease involving 
malformations in the respiratory organs which progress even after termination of administration 
of the dust. Pathological changes in the kidneys and occasionally in other organs were also 
found. The use of Al dust against silicosis is therefore highly questionable. 


G. M. Kosocaporr [CHEM. Asst.]. 


OccuPaTIONAL SKIN DIsEASES IN WorKERS PREPARING SULFATHIAZOLE (IN GERMAN). GEORG 
SEEBERG, Acta dermat.-venereol. 24:317, 1943. 


This compound and intermediates in its manufacture were tested on the skin according to 
the Jadassohn-Bloch patch test. Sulfathiazole caused no reaction while monochloracetal gave 
a reaction in one case, acetylsulfathiazole in two, 2-aminothiazole-HCl in five and acetylsulfanil 
chloride in six of 13 workers. None of these compounds caused a reaction in controls not 
connected with the manufacture. J. H. W. [Cuem. Apst.]. 


RETENTION OF BERYLLIUM IN ANIMAL TISSUES FoLLowinG INHALATION oF Its Satts. H. 
E. Stoxrincer, L. T. StEapMAN and R. E. Root, Atomic Energy Commission, Unclassified 
Document 851, April 25, 1950. 


The document is in abstract form; it is reproduced below in its entirety. 

Data on beryllium deposition have been obtained by spectrographic analysis of tissues of 
animals following inhalation of beryllium salts as dusts and mists. This information is basic 
to a better understanding of the action of beryllium in the body. Data from five animal 
species are offered regarding: (1) distribution in the body, (2) accumulation and retention, 
(3) elimination and biologic half-time in lung, and (4) effect of atmospheric concentration and 
dietary restriction on distribution. 

Deposition was confined chiefly to five sites in the animal body—lungs, pulmonary lymph 
nodes, bone, liver, and kidney, in order of decreasing magnitude. On the basis of total organ’ 
content, the skeleton retained the bulk of the beryllium in the body (50 to 80 per cent) if the 
inhaled aerosols were soluble compounds, such as BeSQ, and BeF:; the lungs retained the 
bulk of the Be if the compounds were insoluble, such as BeO. Per unit tissue weight, the lungs 
retained the highest beryllium content irrespective of the solubility of the aerosol. 

At low exposure concentrations to soluble beryllium salts, 1 mg/m or less, accumulation in 
the lungs rarely attained 10 »g/Gm. of fresh tissue despite continued daily exposure for several 
months. Bone beryllium values ranged from 4% to Yo that of the lungs. Beryllium values of the 
liver and kidneys amounted to but fractions of these values. 

On the other hand, in the lungs of animals exposed to the insoluble BeO, fractions of milli- 
grams to milligrams per gram of lung often accounted for more than 99 per cent of the beryllium 
stored in the body. 

Accumulation of beryllium in the lungs has been found to progress linearly with time over 
relatively long periods in at least two species (rat and rabbit) despite low exposure concentrations 
and high water solubility of the aerosol. Elimination from the lungs, however, differed markedly 
among species, the half biologic-retention time (BR5°) for the rabbit being 23 days whereas 
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that for the hamsters was calculated to be of the order of 112 days, a fivefold difference. Because 
this difference in elimination was found to correlate with the toxic response of a number of 
species, it is suggested that this capacity to eliminate beryllium may determine in some degree 
the susceptibility of species to beryllium. No experiments of sufficient duration have yet been 
made to determine the BRs of bone; it would appear to be greater than one year. 

It was found that the distribution of inhaled soluble beryllium salts ditfered strikingly, 
depending on the concentration to which the animals were exposed. At 10 mg./m.*, 25 to 45 
per cent of that in the lung resided in the reticuloendothelial tissues at 1 mg./m.*, 1 per cent. 
Thus the mode of transport appears to differ according to the amount of beryllium inhaled. 

Moreover, it was discovered that the rate of elimination of beryllium could be influenced by 
modification of dietary intake. Rats on a diet restricted to half normal intake eliminated 
35 per cent of the beryllium stored in the body in a five week period as against 17 per cent 
in a similar rat group on an unrestricted intake. In the former group, the greatest contribution 
to the increased elimination appeared to come from the lung. 

From Nuctear Sc. Asst. 


Heatto Hazarps IN THE MANUFACTURE OF ALKALINE ACCUMULATORS WITH SPECIAL REFER- 
ENCE TO CHronic CapMiuM Porsontnc: A CLINICAL AND EXPERIMENTAL Stupy. Lars 
Friserc, Acta med. scandinav. 138 Supp. 240, 124 pp., 1950. 


The air in the factory contained cadmium-iron dust (Cd 65 per cent, Fe 20 per cent) and 
nickel-graphite dust (50 per cent Ni) in amounts of 3 to 15 mg. Cd and 10 to 150 mg. Ni 
per cubic meter of air, and 95 and 85 per cent respectively, of the particles of the two kinds of 
dust were less than 5 u«. Two groups of workers were studied: I, average age 44 years, average 
employment 20 years; II, average age 35 and employment two years. In group I a large pro- 
portion showed an increased residual capacity of lungs (emphysema), and a remarkably large 
number of tuberculous changes. Proteinuria occurred in about 67 per cent of group I but 
probably not in group II, and the protein is of a molecular weight of 20,000 to 30,000. Also in 
group I there is an increased sedimentation rate of more than 20 mm. per hour in about half the 
cases. There is evidence of some liver damage with a slight rise in y-globulin of blood plasma 
in 80 per cent of the people in group I. Kidney injury was of a relatively mild kind, the 
concentrating capacity in group I alone being somewhat lowered. There was slight anemia in 
about 33 per cent of group I, and a yellow staining of teeth (groups I and II). Experimental 
studies on rabbits brought out the following points: lung injury, proteinuria, cirrhosis of the 
liver and pronounced anemia, indicating that long exposure to Cd dust is largely responsible for 
the clinical changes. The accepted limit of 0.1 mg. Cd per cubic meter of air is thought to 
provide a satisfactory safety margin. Cun, Aner. 


CoMPARATIVE ANIMAL EXPERIMENTS ON THE EFFECT OF FRESHLY BROKEN AND So-CALLED 
Quartz From Siticotic Lunes. J. R. RUrrner, Ztschr. Unfallmed. u. Berufskrankh. 
43:66-73 (March 15) 1950. 


It results from morphological investigations in the field of silicosis that even after having 
remained for decades in the human tissue, quartz does not lose its specific silicogenic effect. 
This statement can be ascertained by animal experiment, as it is easily possible to produce 
small silicotic nodules with quartz from silicotic lungs. Such silicotic nodules experimentally set 
are not to be differentiated from those produced by pure, recently broken quartz under the same 
experimental conditions. There is, therefore, no difference in efficacy between so-called old 
quartz and that freshly broken. 


ENGLIsH SUMMARY. 
EXPERIMENTS ON THE TOxIciTy oF 2,3,5,6-TETRACHLORONITROBENZENE. G. A. H. Butrre and 
F. J. Dyer, J. Pharmacol. 2:371, 1950. 


A daily dose of 215 mg./Kg. for mice and 57 mg./Kg. for rats produced no ill effects. Doses 
of 1,750 mg./Kg. in mice and 400 mg./Kg. in rats cause an inhibition of growth. 


Cuem. Asst. 
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CorreLATION BETWEEN Toxicity By INHALATION AND PHYSICAL PROPERTIES OF BERYLLIUM 
Oxiwe. R. H. Haut, S. Laskin, G. Spracue and B. H. Brown, Federation Proc. 8:299, 
1949. 


The toxicity of inhaled beryllium oxide appears to depend on the physical properties of the 
material, which, in turn, are related to the method of preparation. The processes currently 
employed for the production of beryllium oxide involve calcining a beryllium salt at high 
temperatures. Dogs, guinea pigs, rabbits and rats were exposed six hours daily for 12 to 15 
days to an atmosphere containing approximately 85 mg. per cubic meter of beryllium oxide 
aerosol. Even at this relatively high concentration, one grade of beryllium oxide appeared 
to be virtually nontoxic. A second grade induced definite signs of toxicity: two of 20 rats 
died during the exposure period, while three of five rats, held for observation after exposure, 
showed a marked increase in leukocytes due to an absolute increase of neutrophils and lympho- 
cytes. Dogs and rats exposed to an aerosol of beryllium oxide produced by calcining beryllium 
nitrate at 400 C. exhibited loss of weight. One of the two dogs showed a significant reduction 


in blood oxygen tension; eight of 40 rats died. ee 


EstrRoGEN ADSORPTION AND TOXICITY IN MALE WorKERS IN A CHEMICAL PLANT. G. H. Fisk, 
Can. M. A. J. 62:285, 1950. 


Careless handling of concentrated estrogen preparations during manufacture resulted in toxic 


symptoms in five male workers. Cuem. Asst 


Tue Use or BAL 1n Heavy Metat Potsonrnc. H. N. MacFarvanp, Indust. Health. Rev. 
2:33, 1950. 


BAL (British anti-lewisite) appears to be of value in, the treatment of poisoning by salts 
of As, Hg, Cd, Au, Sb, Bi, Cu, Ni, and W. Little success has been obtained in the case of 
Pb, U, Ag, Co, Se, and Te compounds. 


Sc. Asst. 


Tue Errect or DirFERENT Dose LEVELS oF ZIRCONIUM ON THE EXCRETION AND DISTRIBUTION 
oF PLuToniIuM AND YTTRIUM. JAcK ScHUBERT and Marcia R. Wuite, J. Biol. Chem. 
184:191, 1950. 


Zr injected into rats one hour after injection of Pu or Y causes an increase in urinary 
excretion of Pu or Y, proportional to the dose of Zr. The excess of Pu excreted after Zr treat- 
ment is primarily derived from the soft tissues, while the excess of Y excreted is derived from 
the skeleton as well. Following injection of Zr the Pu blood level was reduced to half the 
control level in 5 minutes and to 0.1 in 90 minutes, Zr and salts of other hydrolyzable elements, 
such as Ti, Fe and Mn, apparently remove Pu by absorption on colloidal aggregates formed in 


the blood. ADAPTATION OF CHEM. ABST. 


Tue Toxicity or DDT: EXPERIMENTAL OBSERVATIONS AND SURVEY OF THE LITERATURE. 
W. B. Detcumann, S. Wirnrup, K. V. and F. F. Heyrorn, Kettering 
Laboratory, University of Cincinnati, 1950. 


This 233 page monograph represents much the most exhaustive experimental study of DDT 
we have seen and is followed by a lengthy review of the literature (257 references) on all aspects 
of the problem. The Kettering Laboratory published it in connection with the hearings on 


eccnomic poisons in the summer of 1950. Pamir Damvxer, Boston 


Toxicity. HerMan A. SHELANSKI, Soap Sanit. Chem. 26:123, 125 and 139, 1950. 


The importance of determining the degree of toxicity in a substance to be used in a chemical 


specialty and basic toxicity tests are discussed. Buoes Caines. Amat 
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Toxic Errects oF BENZENE IN THE PRINTING TRADES. VINCENZO BACCARINI, LINO BuSINCO, 
and FerpINANDO PassaLacgua, Boll. Soc. ital. biol. sper. 25:276-277, 1949. 


From the data on workers in contact with benzene, and those using it indirectly, the hemo- 
globin content of the blood is seen to be reduced, although the corpuscles appear normal. 
Lymphocytes are abnormally abundant, basophils and monocytes normal, and the polymorpho- 


nuclears diminished. Benzene exerts its toxic action by direct inhalation, and also through the 
skin. Cuem. Asst. 


Hazarps ASSOCIATED WITH THE Use or Sotvents. N. V. Henpricks, Med. Bull. (Medicine 
for Industry) 11:34-41 (Jan.) 1951. 


This article reviews in a general fashion the toxicity of volatile solvents. General principles 
are outlined, such as degree to which the compound is soluble in blood and tissues, the rate of 
elimination, the concentration breathed, the length of exposure, the rates of respiration and blood 
circulation, the specific toxicity of the compound and its site of action. The relative importance 
of these factors is illustrated by a discussion of the toxicity of ethyl alcohol, ethyl ether, and 
benzene. The classification of solvents as nerve or lung poisons, substances toxic to blood-form- 
ing organs, metabolic and kidney poisons is discussed. There is brief discussion of the toxicity of 
benzene, toluene, chlorinated hydrocarbons, ketones, esters, and alcohols. 


Mary O. Amour, Boston. 


Medicine and Surgery 


StoucH InpustTriAL HEALTH SERVICE: AN EXPERIMENTAL Group SERVICE FOR SMALL PLANTS. 
M. E. M. Herrorp, Am. J. Pub. Health 40:1529-1535 (Dec.) 1950. 


In this interesting article Herford describes an approach to the small plant health problem 
that is being tried in Slough, Bucks, England. The plan services a group of small industries 
located in what is termed a “trading estate,” consisting of 250 firms employing more than 
25,000 workers. This “estate” was developed to invite small plants to share such facilities as good 
rail and road access, usually available only to large plants. The health service includes a central 
clinic, well staffed and equipped. Some of the plants have their own in-plant nurse, and these 
nurses are supervised by the clinic physicians. A few plants also have their own part time 
physician. In those plants employees are referred to the clinic for special reasons, such as 
physical therapy, roentgenologic examination and serious accidents. Every plant in the plan 
is visited at routine intervals by the clinic physicians and nurses to keep in touch with the 
workers’ environments. An environmental survey is made for each firm on their joining the 
plan. This is now being further implemented by the addition of an industrial hygiene engineer 
trained at the Harvard School of Public Health. 


A unique feature of the plan is a mobile dressing station consisting of a large closed truck 
equipped as a minor surgery and consultation room. This visits the more distant plants with 
a nurse to do routine dressings in the morning. In the afternoon it travels, by appointment, 
with a physician and a nurse to hold consultations and make medical examinations. Another 
feature that is unique arises out of the inadequacy of local hospital facilities. Accommodation 
for outpatient departments of the hospitals have been provided at the central clinic of the service, 
and there specialists hold their clinics. A desirable aspect of the plan is a rehabilitation 
center at Farnham Park where patients may be hospitalized. This center is staffed by medical 
personnel of the health service who thus have an intimate knowledge of industry and furnish 
effective liaison between the specialist and the individual in his working environment. Once 
a month a “worker’s representative committee meeting” is held to assist, through their criti- 
cisms, in the development of the plan. Varied and often adverse reaction occurred among the 
local physicians at first. It disappeared with the advent of Britain’s National Health Service, 
when the local physicians were glad to have their burden eased by the clinic service. 

The rates of employee visits in this service are of interest. Five thousand workers in plants 
having their own medical personnel, supervised by the service, produced 109,000 visits. This 
is a visit rate per employee per year of almost 22, compared with a customary rate in the 
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United States ranging up to 12 in most plants and up to 18 in companies like General Motors. 
However, it should also be compared with the visit rate of about 6.5 per employee per year 
in those plants in this health service plan which do not have their own medical personnel. It 
further suggests the validity of the thesis that the medical personnel must furnish their services 
within the plant itself for maximum effectiveness. 

The costs given are amazing if the article refers to the devaluated pound. Member firms 
pay 14 shillings ($1.96) “per head.” I surmise this is an annual cost. The actual cost of the 
service, exclusive of Farnham Park, is 33 shillings ($4.62) per employee. (Compare this with 
an average of $10.50 per worker in the Connecticut survey.) The difference between actual 
cost and cost to the plant is paid partly by the Nuffield Foundation, an agency that is said to 
be similar to the Rockefeller Foundation, and partly by Britain's National Health Service. 
The latter pays the cost of the patients at Farnham Park, £7-7-0 ($20.58) per patient per week. 

It is to be regretted that no figures or discussion is presented by which one might evaluate 
the net savings accruing from the plan as a return on the costs, nor any figures as to the 
effect on plant production, absenteeism, labor turnover or even its effect on employee morale. 
Such an evaluation might show the 130 member companies that it was worth their paying the 
whole cost and remove the need for such extensive subsidy. Subsidy suggests philanthropy, 
and we in America feel that industrial medical programs are so sound as business investments 


that industry should buy them for themselves. R. B. O'Connor, Boston. 


BERYLLIUM AND GrowtH: I. BERYLLIUM-INDUCED OSTEOGENIC SARCOMATA. M. B. HOAGLAND, 
R. S. Grier and M. B. Hoop, Cancer Research 10:629-635 (Oct.) 1950. 


Insoluble beryllium compounds were injected into 24 rabbits, and osteogenic sarcomas 
developed in 7 animals within 11 to 24 months after injection. These tumors were highly 
malignant and metastasized rapidly. Seven other rabbits in the group apparently died of 
unrelated causes and were found to have remarkably fibrotic and contracted livers. All attempts 
to transplant these tumors met with failure. The serum alkaline phosphatase activity rose 
rapidly, paralleling the spread of the tumor throughout the body, and the activity of this enzyme 
was extremely high in the tumor tissue itself. Magnesium was found to activate, and beryllium 
to inhibit, the phosphatase associated with the sarcoma in the same manner in which these metals 
affect normal alkaline phosphatase. The importance of an extremely malignant sarcoma produced 
by a simple metal oxide, in the light of the known effects of beryllium on certain enzyme systems, 


is discussed. ApAPTaTION oF AUTHORS’ SUMMARY. 


PLANTATION Mepicine. Indust. Med. 19:341-381 (Aug.) 1950. 


Articles are presented as follows: “The Sugar Industry,” by N. P. Larsen; “Plantation 
Medicine—Past, Present, and Future,” by W. B. Patterson; “Plantation Medical Plan,” by 
A. L. Dean; “Panel on Fractures”; “A Case Report on Rheumatoid Arthritis,” by J. A. 
Burden; “Annual Report of the Medical Adviser, H.S.P.A.,” by N. P. Larsen; “Pineapple 
Plantations’ Prudential Plan,” by W. H. Wilkinson; “A Plantation Manager Talks to the 
Doctors,” by R. M. Allen; “Industrial Application of Preventive Medicine,” by L. J. Goldwater ; 
“The Industrial Patient,” by E. C. Holmblad; “Heart Disease in Relation to Employment 
(panel)”; “When a Plantation Hospital Is Discontinued,” by P. H. Liljestrand; “Nuclear 
Physics and Effects of Radiation on the Human Body (summary)”; “Treatment of Eye 
Injuries on a Plantation,” by H. Kushi; “Industrial Eye Programs in Hawaii,” by W. J. 
Holmes ; “Head Injuries,” by R. B. Cloward; “Treatment of Chest Injuries,” by J. E. Ferkaney; 
“Essentials of Superficial Roentgen Therapy,” by H. L. Arnold. 


Symposium: Carprococy. B. M. OverHott and others, Indust. Med. 19:503-534 (Nov.) 1950. 


“Routine Electrocardiography in Industry,” by B. M. Overholt, page 503. 
“Coronary Heart Disease and the Employee,” by Arthur J. Geiger, page 509. 
“Acute Coronary Artery Disease and Effort,” by Arthur M. Master, page 512. 
“Rheumatic Heart Disease and Employment,” by Benedict R. Harris, page 513. 
“Occlusive Diseases of the Arteries,” by Hugh Montgomery, page 517. 
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“The Treatment of Causalgia and Allied Disorders in Employed Persons,” by Benjamin B. 
Whitcomb, page 519. 

“Placement of the Employee with Cardiac and Vascular Disease in Industry,” by Crit Pharris, 
page 523. 


“Psychological Considerations in the Rehabilitation of the Cardiac Patient in Industry,” by 
Edward Stainbrook, page 528. 


“Management of the Employee with Hypertensive Cardiovascular Disease,” by John C. 
Leonard, page 532. 

Eight of these papers were read at the New England Conference of Industrial Physicians 
and Surgeons. Two points emphasized are: (1) Many patients with cardiac diseases are employ- 
able, and (2) present compensation laws tend to deter industry from hiring them because compli- 
cations may be classified as occupational disease. 

Dr. Overholt’s experience with routine electrocardiography in industry indicates that this 
procedure may be of value in detecting cardiac disease otherwise not demonstrable. 

Dr. Geiger strongly advocates reexamination of studies which indicate that most persons 
with coronary thrombosis can and should be reemployed after adequate convalescence. Job 
placement may be gaged by the patient’s response to the stresses of exertion and emotion; 
absence of symptoms, in general, indicates the level of permissible activity. Master’s studies 
disclose no correlation between myocardial infarction due to coronary occlusion and effort, except 
when coronary insufficiency is present. 


Successful employment of individuals with rheumatic heart disease can be affected with 
the cooperation of employer and physician, according to Harris. He discusses the natural history 
of rheumatic heart disease and points to the fact that in the absence of active rheumatic fever 
moderate exertion does not materially impair health or life expectancy. Valve lesions alone 
do not determine employability ; evidence of failure, angina, cardiomegaly, and auricular fibril- 
lation must be considered in judging limitation of activity. One should bear in mind that with 
mitral stenosis signs of failure develop gradually but that in marked contrast cardiac symptoms 


are late and sudden death is common in patients with lesions of the aortic valve. 


Occlusive peripheral vascular disease should be evaluated carefully and considered in the 
placement of affected employees to reduce morbidity, according to Montgomery. 

True causalgia is an infrequent result of occupational injury and readily responds to 
sympathectomy. However, minor causalgias are frequent complications of industrial accidents 
and may result from minor injuries. They are more likely to occur in persons in whom psychic 
factors play an important role. The danger from the minor causalgias arises from contractures 
and atrophy secondary to disuse. Whitcomb outlines the treatment, starting with the simplest 
procedures and progressing to sympathectomy, employed in the most resistant cases. 

The placement of individuals with cardiovascular disease based on evaluation of functional 
capacity at Pratt-Whitney Aircraft is discussed by Dr. Pharris. The experience with placement 
of this group when placement was properly followed up has been at least as favorable as that 
with placement of a larger group with various physical disorders. 

Stainbrook discusses the significance of the psychological disturbances in patients with cardiac 
disease and stresses the need for health education. Persons with cardiac neuroses must gain 
insight into psychophysiologic processes, as these affect the cardiovascular system, for successful 
rehabilitation (i. e., the restoration of security and self esteem, as well as physical capacity for 
work). 

Individuals with hypertension should be studied to determine the causes, and treatment insti- 
tuted according to pathogenesis. The severity of hypertensive cardiovascular disease should be 
judged with the aid of electrocardiogram and roentgenogram, for heart size, in addition to the 
routine case study. Most deaths due to hypertension are accounted for by coronary thromboses 
(75 per cent), cerebrovascular accidents (15 per cent) and renal failure (5 to 10 per cent). In 
conclusion Dr. Leonard states that his clinic has ceased recommending surgical treatment for 


hypertension except as a last resort. Aanow A. Lean, Boston. 
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ARTIFICIAL RESPIRATION: A NEW METHOD AND A COMPARATIVE STUDY OF DIFFERENT METHODS 
tn Aputts, A. S. Gorvon, D. C. Farver and A. C. Ivy, J. A. M. A. 144:1455-1464 (Dec. 
23) 1950. 


The relative efficiency of the pulmonary ventilation obtained by manual and by mechanical 
methods of artificial respiration was studied on 109 warm corpses and nine normal subjects. 
The manual techniques utilizing both “push and pull” principles provided about twice the 
minute volume obtained with only a “push” or a “pull” method. The “push and pull” techniques 
include the Nielsen (armlift-scapular pressure), the Schafer-Emerson-Ivy (hiplift-prone pres- 
sure and hiproll-prone pressure) and the Schaffer-Neilsen-Drinker (armlift-prone pressure) 
methods. The simple “pull” methods of hiplifting or rolling are more effective than the “push” 
method of Schaffer. These procedures are compared as to ease of execution. 

In addition, the adequate mechanical methods of intermittent positive devices and alternating 
positive and negative pressure resuscitators are discussed and compared with manual pro- 
cedures in regard to efficacy and relative merits. The mechanical techniques have the advantages 
of simplicity of proper administration, being non-fatiguing, and of supplying 100 per cent oxygen, 
and they may be used when patients cannot be moved because of the nature of the injury. 
The chief advantage of the manual techniques is the equally effective pulmonary ventilation 


without need of special equipment. Arnon A. Lear, Boston 


Aw Apverse Errect or BAL in a Case OF SUBACUTE POLYNEURITIS WITH OBSERVATIONS ON 
PorPHyRIn METABOLISM. James H. SANnps, BARNET Berris and L. RayMOND SCHERER, 
New England J. Med. 248:558-561 (Oct. 12) 1950. 


A case of arsenical polyneuritis treated with dimercaprol (BAL, British antilewisite) is pre- 
sented. Marked aggravation of neurologic symptoms and signs followed the administration of 
dimercaprol in the usual dosage. This is believed to be the first report of such an adverse response 
to dimercaprol during treatment of arsenical poisoning. Possible explanations are considered. 
Serial urinary arsenic and coproporphyrin studies are described. The urinary type III copro- 
porphyrin excretion was markedly elevated, and the erythrocyte protoporphyrin considerably 
elevated. Dimercaprol therapy caused a slight increase in the urinary excretion of arsenic 
and coproporphyrin, although the findings were not conclusive. 


ADAPTATION OF AUTHORS’ SUMMARY. 
Work Evacuation or REHABILITATION. A. L. StevENS, Occup. Therapy 29:157 (June) 1950. 


A ConTRIBUTION TO THE STUDY or AspesTosis. P. Cartier, Arch. malad. profess. 10:589-595, 
1949. 


For more than three years the author has been in medical charge of 3,242 men employed 
in mining asbestos at Thetford in Canada. At these mines over 70 per cent of the world’s 
supply of asbestos is obtained. Forty per cent of the men have been employed for 10 to 40 
years. The minerals mined consist of asbestos in the form of chrysolite and serpentine. Dust 
from serpentine has been found clinically and by experiment to be a nuisance rather than a 
source of pneumoconiosis. But it is known that asbestos originates asbestosis, at least when 
its dust is generated while the mineral is being spun and woven into cloth. Cases of asbestosis 
were found only in those who had been employed for at least 14 years and exposed to air 
containing 5,000,000 or more particles of asbestos fibers per cubic foot, the fibers being from 
10 to 250 microns in length. The outstanding feature of this report is the mildness of any 
pulmonary trouble found among the miners resulting from inhalation of asbestos dust, compared 
with what has been reported in the United States and Great Britain as occurring in factories 
where asbestos is spun and woven. Clinically none of the symptoms of pulmonary fibrosis— 
cough, dyspnea, cyanosis and loss of weight—were present. No case of pure asbestosis was 
detected in those under age 60, and most of them were carrying on their work without any 
physical incapacity. The mining neighborhood would seem to be unduly “infected” with tubercu- 
losis, but cases of that disease were not found to be any more frequent among the miners than 
among the clerical staff and the rest of the community. Having regard to the late age at 
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which asbestosis appeared, it was difficult to ascribe any cardiac affections present to the 
asbestosis rather than to the ordinary wear and tear of life. Postmortem findings and roent- 
genologic examinations indicate that asbestosis is undoubtedly a pathological entity; but among 
these miners it develops so slowly as not to shorten working life, and there is no evidence 
that it predisposes to tuberculosis. The conclusions arrived at are supported by the opinions 


of experts from Saranac. E. L. Corus [Butt. Hye.]. 


Tue ERYTHROCYTE SEDIMENTATION RATE IN STAGES OF SILICOSIS. 
Fay, Rev. Méd. Miniére, 1950, nos. 9 and 10, p. 19. 


Using the Fuente Hita method in a sloping tube, the authors have studied the sedimentation 
rate in 464 cases of silicosis. They have established sedimentation curves after observing the 
subjects for several years. In 30 cases of silicotuberculosis they almost always found an accele- 
rated sedimentation rate, which might precede the manifestation of the tuberculous process. In 
84 of 108 cases of the nodular type, they observed a low rate. In cases with massive shadows 
(90) they observed two types of curve, high in cases with diffuse extensive shadows and low 
in those with shadows showing retraction. In 236 cases with coalescent shadows the same results 
were produced as in the preceding category, according to whether they were progressive or not. 
The authors believe the erythrocyte sedimentation rate to be useful in following the progress 
of silicosis. 


F. Fouerert and G. La 


ENGLisH SUMMARY. 


SIGNIFICANCE OF THE ELECTROCARDIOGRAM, PARTICULARLY OF CHEST WALL LEaDs, FoR EvALu- 
ATION OF SiLicosts. J. HORMANN, Ztschr. Kreislaufforsch. 39:624 (Oct.) 1950. 


According to the German law of compensation for occupational diseases, compensation must 
be granted in cases of pneumonoconiosis associated with progressive pulmonary tuberculosis, 
provided that “the coniotic new growth of connective tissue within the lung tissue causes 
reduced respiratory capacity and circulatory reaction to such an extent that the functional 
capacity of the body becomes considerably impaired.” Fair evaluation of the condition of the 
patient with silicosis and reduced functional capacity, therefore, requires that any circulatory 
reaction may be determined early. Observation of this circulatory reaction, particularly if 
decompensation has not yet resulted, may be obtained with the aid of the electrocardiogram. 
It also facilitates differentiation of myocardial lesions due to silicosis and those of other origin. 

Electrocardiographic records obtained from 107 patients with silicosis demonstrated that 
chest wall electrocardiograms are most useful with regard to both circulatory reaction and F 
differentiation of myocardial lesions, because changes in the ST segment and in the T waves 
may be demonstrated with their aid at a time when those changes cannot yet be demonstrated 
by the extremity-electrocardiograms. The chest wall electrocardiograms are also of considerable 
aid in the diagnosis of the localization of the objectivated myocardial lesions of the right 
and the left ventricle, respectively. The occurrence of typical steep curves as a manifestation 
of an increased hemodynamic burden placed on the right ventricle may not yet be considered 
as a “circulatory reaction” in the legal sense, since a typical steep curve occurs in the large 
majority of cases without any clinical symptom of impairment of the heart. 

Myocardial lesions were demonstrated on electrocardiographic examination in 27 of the 107 
patients, and five of the 27 presented a normal curve in the extremity-electrocardiogram. 
Localization of the myocardial lesions in the left ventricle could be diagnosed with the aid of 
the chest wall electrocardiogram in 11 instances, and localization in the right ventricle in nine 
instances. Extrasystoles, arrhythmias and one typical Wilson block could be demonstrated in 
addition to changes in the ST segment in the remaining pathologic electrocardiographic records. 


Wuire Bioop Counts oF Sprayers Usinc Quick-Dryinc Parnts: A Stupy oF THE 
HEALTH OF WorKeERS UsING BENZENE SOLVENTS IN A MoperN Factory. F. JinprAK 
and K. T. Veser¥, Casopis Lékati Ceskych 89:285-288 (March 10) 1950. 


Blood examinations were carried out for 25 persons employed as many as 23 years in spraying 
quick-drying paint which was dissolved in solvents of the benzene type. Spraying was carried 
out in cabinets from which the vapor-laden air was removed by exhaust fans. The investigation 
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also included 71 employees engaged in other work. The Takata-Ara reaction was negative 
in all cases, and the erythrocyte sedimentation rate was within normal limits; the bleeding and 
clotting times were normal, but the Rumpel-Leede test gave positive results (appearance of 
minute subcutaneous hemorrhages below the area of a rubber bandage applied to the upper arm) 
in many of those engaged in paint-spraying. The red cell count was normal in all cases, but 
a slight leukocytosis was found. Sternal puncture was performed on five sprayers; no 
abnormality was found apart from slight lymphocytosis. It is concluded that no toxic effects 
were produced by the benzene vapor to which these sprayers were exposed in the given 


circumstances. D. J. Baver [Butt Hye.]. 


Environmental Conditions 


TECHNICAL AND ADMINISTRATIVE REPORT ON AIR PoLLUTION ConTROL IN Los ANGELES 
County: ANNuAL Report 1949-1950. Air Pollution Control District, County of Los 
Angeles. 


ATMOSPHERIC PoLtLtuTiIon. Lours C. McCase, Indust. & Engin. Chem. 43:79A (Feb.) 1951. 


On Nov. 25, 1950, 22 deaths were reported from the refining town of Poza Rica, Mexico, 
as due to atmospheric pollution. The author visited the site of the accident and now describes 
his findings. 

Until recently little use was made of the 100,000,000 cu. ft. (2,830,000 cu. m.) of hydrogen 
sulfide—net natural gas evolved daily in the oil fields of Poza Rica. To meet new demands for 
sulfur and for sulfur-free gas, equipment was being installed to strip the gas of its hydrogen 
sulfide for eventual sulfur recovery. At the time of the accident over half the gas was being 
cleaned of hydrogen sulfide, but the sulfur recovery units were not completed. Waste gas, 
containing 16 per cent hydrogen sulfide, was being sent to flare 90 ft. (27 m.) above the ground 
at the rate of 10,000,000 cu. ft. (283,000 cu. m.) per day with additional gas to insure combustion. 

On Nov. 21, mono-ethylamine overflowed into the burners and pilot light, necessitating 
drainage of the lines and re-ignition of the flare. At 4:40 a. m. on Nov. 24 gas was reported 
outside the plant and by 5:10 a. m. a shutdown had been achieved. Unfortunately, heavy fog 
hung over the area between 4 a. m. and 6 a. m., and temperature inversion was reported 

In the town there were 320 casualties requiring hospitalization. The houses in which the 
22 deaths occurred were between 350 and 1,000 ft. (106.5 and 364.5 m.) of the base of the flare. 

It was thought that the burners probably failed as a result of blocking by carbonized amine 
solution, and hydrogen sulfide was thereby allowed to flow into the nearby village. The flare 
is to be moved to a distant point until such time as the sulfur recovery units are in full action. 


J. C. McDona_p, Boston. 


ATMOSPHERIC POLLUTION IN THE VICINITY OF A CHROMATE PLANT. H. G. Bourne JR. and 
W. R. Rusuny, Indust. Med. 19:568-569 (Dec.) 1950. 


Concentrations of chromium in the atmosphere were determined at varying leeward distances 
from the source. Samples were collected on filter paper. The weight of chromium was determined 
polarographically. The concentration decreased gradually from 0.12 mg./m.* at 100 ft. (30.5 m.) 
to 0.06 mg./m.3 at 2,000 ft. (609.5 m.). Beyond this it dropped rapidly and at 10,000 ft. (3048 m.) 
approached the value of the blanks (0.001 mg./m.*). Pollution sources varied from 0 to 78 ft. 
(23.5 m.) in height. Orthogonal deviation of the sampling apparatus from the cloud axis due 
to shifting of wind direction may have caused values to be low. 


Mary O. Amour, Boston. 
CONTAMINATION OF ATMOSPHERE BY Propucts oF INCOMPLETE COMBUSTION AND THEIR 
Hyctenic Sicniricance. N. M. Tomson, Gigiena i Sanit., 1950, no. 2, p. 8. 


A review of public health hazards from pyrolytic products in smoke is presented. In addition 
it is shown that distillation of shale oils at high temperatures (800-900°) gave appreciable 
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amounts of benzopyrene in the distillate, while low-temperature oil (400-500°) is almost free 
of this hydrocarbon. Similar results were obtained from air samples drawn in the vicinity of 


power plants which use coal. G. Mz Kosoraporr [CHem. Asst.]. 


Determination of Air-Borne Contaminants 


CoLLecTion oF Mist AND Dust For PARTICLE S1zE MEASUREMENT, ELECTROSTATIC PRecIPI- 


TATION ON Haremocytometer. H. G. Bourne Jr. and Lee B. Fospick, Analyt. Chem. 
22:1563-1565 (Dec.) 1950. 


With commercially available apparatus, air-borne particulate matter is precipitated electro- 
statically on a bright line hemocytometer with the aid of two simple fixtures described by the 
authors. The diameter of individual particles is measured in the customary manner with a filar 
micrometer. The size range of atmospheric dust and in-plant dust and mist ascertained by the 
proposed method is compared with results obtained with Owens jet dust counter and with that 
of factory dust in general as reported in the literature. Advantages of the method are: 
Density of deposits may be controlled; solution of dust and mist is avoided, and particles are 


precipitated in their original state. Summany. 


DETERMINATION OF PARATHION IN AIR SAMPLES BY ULTRAVIOLET ABSORPTION SPECTROSCOPY. 
Rosert C. Hirt and J. B. Gisccarp, Analyt. Chem. 23:185-187 (Jan.) 1951. 


A sensitive method for determining the concentration of parathion present as air-borne dust, 
mist, or vapor was needed for industrial hygiene work directed toward keeping workroom 
atmospheres free of this toxic material. This determination was made by the ultraviolet spectro- 
scopic analysis of parathion in ethyl alcohol which had been used to scrub a known volume of air. 
The detectability is calculated to be 9 #g. when a 50-mm. absorption cell is used. If parathion is 
present only as vapor, a large volume of air must be sampled because of the low vapor pressure 
of parathion. Data from collected samples showed that nearly all positive results in tests for 
parathion were due to air-borne dust or mist. This method offers a sensitive means of deter- 
mining the concentration of parathion in the atmosphere, which can be used for the monitoring 
of manufacturing and packaging operations, as well as for laboratory studies of such factors 


as vapor pressure and vapor phase toxicity. Aurmens’ Summeany 


DETERMINATION OF COMPOSITION OF AIR-BoRNE PARTICULATE MATTER. RicHarp H. CAanLe, 
Analyt. Chem. 23:196-198 (Jan.) 1951. 


Methods used for collecting particulate matter from the atmosphere in the Los Angeles area 
and for qualitative chemical analysis of the particles are described. Reagents which produced 
precipitates were found more satisfactory than those which merely produced colored compounds. 
The following tests were found satisfactory for particles down to 5 microns in diameter: the 
sulfate test using a barium chloride-acetic acid reagent, the halide and cyanide test with silver 
nitrate solution, the test for ammonia with Nessler reagent, the test for nitrate with a solution 
of nitron acetate, and the test for carbonate with concentrated nitric acid. Most of these tests 
are not absolutely specific but usually mean that the ion indicated is present. The following 
tests were found to be unsatisfactory below 100 microns in diameter: the diphenylhydrazine- 
sulfuric acid test for nitrates, the barium rhodizonate test for sulfates, and the zinc uranyl acetate 


test for sodium. Mary QO. Amovr, Boston. 


A GrapHIcaL MetHop or Sizinc Cyctone Dust Cottectors. LeonaRD Monroe, Heating 
& Ventilating 47:63-66 (Dec.) 1950. 


Energy loss and cyclone proportions are briefly reviewed and discussed, along with a 
nomograph for sizing this type of inertial dust collector. Cylinder diameter may be estimated 
from the nomograph by using selected values of (1) air volume (2) a separation coefficient equal 
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to the ratio of centrifugal to gravitation acceleration (based on inlet velocity and maximum 
cyclone diameter) and (3) ration of cylinder body area to inlet area. The separation factor as 
here defined has not proved to be a-satisfactory index of cyclone efficiency, nor does the author 
suggest a method for selecting an approximate value of the cylinder to inlet area ratio on a 


rational basis. M. W. First, Boston. 


ArmospHeric Pottution. Louis C. McCase, Indust. & Engin. Chem. 42:77A (Oct.) 1950. 


Finat Procress Report: Harvarp Universiry AEC Contracts No. AT-30-1-GENn-238. 
Lestre SILVERMAN, MELvIn W. First, G. S. REICHENBACH Jr. and Puitip DRINKER, New 
York Operations Office—1527, Feb. 1, 1950, 65 pages. 


Results of basic laboratory research on methods of increasing particle size and aggregation 
by condensation from sprays or other suitable means are reported. Data and techniques used 
for a limited number of field studies of performances of various dust and fume collectors are i 


included. Twenty-eight references are given. Nucuear Sc. Asst. 


METHOD FoR DETERMINING THE MERCURY CONTENT OF Atk. H. VAN SUCHTELEN, N. WAr- 
MoLtz and G. L. WiGGeRInK, Philips Tech. Rev. 11:91, 1949. 


- The method is based on the fact that the Hg atom absorbs radiation of the wavelength 
253.7 m# which is one of its resonance lines. Radiation of this wavelength is obtained by low 
pressure Hg lamp with a Blackstrém filter consisting of a quartz tube, 2 cm. thick, filled with 
a solution containing 12.4 per cent NiSO, and 9.64 per cent CoSO,. This filter allows only 
ultraviolet rays of 210-330 me to pass. This radiation is directed through a test tube into 
which the air to be tested is passed and is then “picked up” by a photocell. If the air contains 
Hg vapor, this photocell will produce a weaker current than does another photocell exposed to 
pure air. To get an apparatus which will register the small differences which have to be 
measured, two photocells are used with a semitransparent mirror set at an angle of 45 degrees 
to the optical axis so that the transmitted radiation falls on one photocell after it has passed 
through the above-mentioned test tube, but the reflected part of the radiation falls directly on 
the second cell. The two photocells are taken up in a compensating circuit, and the magic eye is 
used as zero indicator. Two methods are described for calibrating the instrument. Hg con- 
centrations from 1 to 200 per cent of the limit dangerous for human beings can be determined. 
This detector of Hg vapor is sensitive to other vapors, such as those of xylene, chlorobenzene, 
aniline, toluene, benzene, acetone, trichloroethylene and benzine, all of which are dangerous 
to man if present in too high concentration. A table is supplied which gives these limits. 
Tobacco smoke and Os also are indicated. Aqueous vapor, CCl, MeOH, EtOH, AmOH, 
CHCl, EtOAc, C:HiChk, and MeCl! do not interfere with the Hg test. 


W. T. Harr [Cuem. Apst.]. 


A Stupy oF THE CONTAMINATION POTENTIAL OF PoLoNrum Static ELIMINATORS. Lovuts 
B, St-verMANn and Frep A. Bryan, UCLA-84, 15 pages, Aug. 1, 1950. 


A study of P.-coated metal strips for the elimination of static electricity supplied by two 
manufacturers has been made in respect to alpha-emitter contamination in air and following 
normal handling. The results indicate that strips produced by the same company are not 

wn identical in their contamination possibilities. It also has been found that without definite 
handling techniques a real health hazard can exist. The study reveals that P.-coated static 
eliminators can be used in industry provided careful health-physics regulations are maintained. 


Nuc ear Sc. Asst. 
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1n Air OF A WATER PLANT FEEDING SoptuM FLUORIDE. Jerome C. ZuFELT, Water 
& Sewage Works 97:335-336, 1950. 


When atmospheric samples were examined at various locations in a HO plant where NaF 
is fed as a municipal anticaries measure, the F concentration varied from 0.025 to 0.134 mg./cu. 
m. for routine operations, compared with the maximum allowable concentration of 2.5 mg./cu. m. 
Dumping barrels into a hopper produced an atmospheric concentration of 8.89 mg./cu. m. 
Urinary F concentrations determined for plant personnnel varied from 0.1 to 1.58 mg./l. of 
urine, with an average of 0.72, as compared to the concentration of 2 mg./l. considered as 


indicative of excessive F absorption. C. L. Anst.] 


DETERMINATION OF FREE QUARTZ IN LorRAINE [RON ORES. 
mét. 47:146, 1950. 


A 1 Gm. sample ground to pass 120 mesh is treated in the cold with ACOH-AcONa of pH 
2.5, filtered through a tared AlsOs crucible, and the precipitate boiled for a few minutes in 
20 per cent NaS solution. After filtering through the same crucible the precipitate is transferred 
into the original beaker, boiled with 100 cc. of NaeS solution, filtered through the crucible, and 
washed with hot H:O. The precipitate is transferred to a beaker, treated with 200 cc. HCl 
and 200 cc. HNOs and then filtered through the crucible, washed with hot H:O, dried, and 


weighed. J. D. Gar [CHem. Asnst.]. 


J. Ausry and G. Turpin, Rév. 


ATMOSPHERIC CONTAMINATION BY PETROLEUM-TREATING ESTABLISHMENTS. 
and F, I. Dusrovskaya, Gigiena i Sanit., 1948, no. 12, p. 20. 


B. P. Gurinov 


In the atmosphere surrounding the areas of petroleum refineries handling high-S raw 
material, H:S is found in significant amounts in a 3 km. radius (over 0.5 mg./cu. m.), Typical 
atmospheric analyses in cities in the vicinity of the refineries are cited, indicating the necessity 
for rigid control of waste gases in such installations. Especially in foggy weather the HS 
concentration may be significant under proper wind conditions in locations 1 or more kilometers 


away from the plant. G. M. Kosocaporr [CHem. Apsst.]. 


SANITARY AND HyGientc WorKING CONDITIONS IN UsE OF SHALE GENERATOR TAR FOR BINDER 
IN THE CasTING INpustry. E. M. STEPANENKO, Gigena i Sanit. 1950, no. 5, p. 24. 


Thermal decomposition of shale generator tar forms harmful gaseous products which contain 
appreciable amounts of CO. Vegetable oils used as binding agents give a similar gaseous 
decomposition and actually generate more gases than the tar. The volatiles from the tar include 
aldehydes and phenols, as well as appreciable amounts of SO, and volatile S compounds. The 
results of air analysis in various locations in a casting plant are given. 


G. M. Kosocaporr [Cuem. Asst.]. 


PROPHYLAXIS OF MANGANESE POISONING IN STEEL SMELTING. S. V. Mutter, V. N. Dym- 
CHENKO, S. D. LIKHTENSHTEIN and M. I. Episneva, Gigiena i Sanit. 1950, no. 1, p. 26. 
Air analysis in various locations of a steel-treating plant showed numerous locations contain- 
ing over 0.0003 mg./l. of Mn; this is especially true in winter months. Usually MnO and 
Mn;O, are found in the aerosols. Localized, individual suction outlets are recommended, 
especially at the sites of melting operations for generally improved ventilation. 


G. M. K. [Cuem. Asst.]. 


Some Prosi_emMs or INDUSTRIAL Arr ANALYSIS. 
Higijenu Rada 1:168-191, 1950. 


Some important problems of industrial air analysis are discussed: (1) maximal allowable 
concentrations, (2) sampling procedures and (3) calibration of instruments and analytical 
methods. Tables comparing American, British, and Soviet maximum allowable concentrations 
are included. 


Vettmir Vouk and Mieka Arhiv za 


ENGLISH SUMMARY. 
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CoLoRIMETRIC DETERMINATION OF SMALL QUANTITIES OF DIPHENYLAMINE IN AIR. B. V. 


PoNOMARENKO, Zavodskaya Lab. 13:937, 1947. 


The determination of (CsHs)2NH is based on its reaction with diazosulfanilic acid in an acid 
solution. The reaction product is violet-red. (CsHs):NH in air is best absorbed in 50 per cent 


M. Hosex AssT.]. 


Rapip DETERMINATION OF ANILINE IN INDUSTRIAL ESTABLISHMENTS. A. I. BULYCHEVA, 
Zavodskaya Lab. 14:1208, 1948. 


The method is based on colorimetry of the reaction of PhNH: with chloramine-T in alkaline 
solution in the presence of PhOH (use of 3 per cent PhOH in 2 per cent NaOH is recom- | 
mended). The blue color builds up in 15 to 20 minutes and is stable two to three days. The 
determination is done visually with a calibration set of standards. Determination of PhNH: 
in the atmosphere is readily done by aspiration into a HO trap; 92 to 100 per cent recovery 
and determination is possible with samples containing as little as 0.01 to 0.2 mg./1. 


G. M. Kosotaporr [CHem. Asst.]. 


SEPARATE DETERMINATION OF FLUORIDES AS GASES OR AEROSOLS. G. S. Luzina, Zavodskaya 
Lab. 16:623, 1950. 


In air analysis the aerosol is separated by means of an electric precipitator with 13,000 volts. 


The gaseous fluorides are absorbed by a liquid absorbant. Cums Aver 


INDICATOR FoR Rapip Test oF THE Dust CoNnTENT oF Arr. GUSTAF LJUNGGREN and 
Torsten WILner, Tek. tid. 80:551-552, 1950. 


With the aerosol indicator (1) dust particles suspended in the air less than 0.5 micron can still 
be observed in a simple way. In this apparatus I functions as a small ultramicroscope, through 
which the air is driven by an electric blower. The suspended particles are illuminated from the 
side by a very strong light and appear luminous against a dark background. By this dark field 
illumination the particles which are too small to appear under an ordinary microscope become 
noticeable. The apparatus is very easy to handle. Additional batteries are carried in a bag and 
the test can be carried out easily and quickly at any place. The construction of I is described in 


detail with the help of a schematic section. Ciné, Anse. 


Gas Tester. TorsTtEN WILNeR, Tek. tid. 80:553-554, 1950. 


An apparatus originally designed for the detection of very small amounts of combat gas is 
used for detection of halogen-substituted substances in the air in industry, such as carbon 
tetrachloride, trichloroethylene, chlorobenzene, and cooling agents of the freon® type. A small 
electric fan drives the air to be tested through a small catalyst tube containing an electrically 
heated platinum spiral, where the substance to be detected or determined is decomposed. The 
acid decomposition products cause a very distinct red color change on a specially impregnated 
test paper. The power consumption is 0.3 amp. at 5 v. The test paper is applied dry and is 
best kept in a container with a drying agent. For most tests a moisture content of the paper 
in equilibrium with the room atmosphere is sufficient. The color change fades away rather 
fast after completion of the test. Weak acids do not react with the paper. This eliminates the 
sensitivity to a whole series of substances which could otherwise have a disturbing effect. 
Chlorine-containing compounds can be detected in amounts as small as 1 mg. per cubic centimeter 
of air. The color change occurs on passage of 10-7-10-° Gm. through the catalyst tube. The 
sensitiveness is lower for halogen-free S compounds, whose decomposition products are not 
effectively absorbed by the test paper. The construction of the apparatus is described in detail. 


Cuem. Asst. 
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Ventilating, Air Conditioning and Engineering Control 


Tue Rate or BacrericipAL ACTION OF TRIETHYLENE GLYCOL VAPOR ON MICROORGANISMS 
DISPERSED INTO THE AIR IN SMALL DropLets. WILLIAM LESTER Jr., O. H. RoBeRTSON, 
TuHeoporeE T. Puck, Henry Wise and Maser Situ, Am. J. Hyg. 50:175, 1949. 


Hemolytic streptococcic group C, pneumococci type I and Staphylococcus albus were atomized 
into a room constructed to maintain temperature, relative humidity and the degree of glycol 
vapor saturation at the desired level. The bacterial content of the air was determined by means 
of bubbler sampler and blood agar settling plates. In four minutes the air samples were 
essentially free from bacteria when the experiment was carried out at 15 to 40 per cent relative 
humidity and 40 to 100 per cent saturation of glycol vapor at room temperature. The apparent 
bactericidal action increased progressively as the relative humidity increased from 5 to 55 per 
cent with increasing percentage saturation of glycol vapor. When humidity increased beyond 
50 per cent, rapid diminution of the rate of killing of the bacterial cells occurred with any given 


percentage saturation of glycol vapor. ApaPraTion oy Cuts, Anes. 


Desicn oF PusH-Putt Exuaust Systems. Joun F. Ece and Lesire SitverMan, Heating 
& Ventilating 47:73 (Oct.) 1950. 


Preliminary data are given on design of push-pull ventilation for tanks. The value of jet 
confinement is clearly demonstrated. Basic characteristics, velocity contours and entrainment 
of such jets are presented. The influence of liquid level on velocity contours is shown in a series 
of charts. Typical examples indicate the merits of the confined jet with respect to the free jet. 


SILVERMAN, Boston. 


New Sarety Exptosives ror Dusty or Frery Coat Mines. R. Saint Indust. 


Safety Survey 26:81-94 (May-June) 1950. H 


All explosives, even the safest, ignite firedamp (methane) if detonated under suitable 
conditions. A high degree of safety can be had in shotfiring in mines by adding inhibiting 
substances mixed with the explosive or wrapped around it as a sheath. 

The French claim success may be had by adding a high proportion of sodium chloride to 
the explosive but not by sheathing. 

The author credits the United States with success in using substitutes like Cardox, which 
is COz in a special cartridge. Also in the United States great stress is laid on dust control 
and on ventilation. 


DRrInKER, Boston. 


Arr CONDITIONING AND THE HEALTH OF THE INDUSTRIAL WorKER. TT. BepForp, J. Instn. Heat 
& Vent. Engin. 17:112 (May) 1949. 


The quality of air has a profound influence on health. Air conditioning increases worker 
efficiency and comfort but has no effect on the incidence of sickness. Among men doing heavy 
work and exposed to sudden changes of temperature, illness and mortality rates are higher. 
Good ventilation is desired, but the effectiveness of air germicides is doubtful. Accidents are at 
a minimum at temperatures between 65 and 69 F. Equivalent temperature, which makes allow- 
ances for radiation, dry bulb temperature and air movements, is often a better index of warmth 
than effective temperature. Adequate and variable air movement is desired. Thirty-seven refer- 


ences are given. G. B. P. [Rerric. Asst.]. 


DECONTAMINATION AND REMOVAL OF SPILLED MERCURY BY FERRIC CHLORIDE. S. F. Yavor- 
OvsKAyYA, Gigiena i Sanit., 1949, no. 3, p. 19. 


A 20 per cent solution of FeCls is a most effective decontaminant for Hg drops; the coating 
produced on the droplets is more effective and durable than is that formed by other agents: oil, 
dilute HNO:, KMnO,, HS, S emulsions, clay. The effect is that of sharp lowering of the 
vapor pressure of Hg in the surrounding air; thus 1.5 mg./cu. m. concentration was reduced to 
0.01 in experiments lasting up to 70 days (at the end of the period a rise of 0.07 was noted). 


G. M. Kosotaporr [CHem. Apst.]. 
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Waste GASES OF VEGETABLE Ort OxmpaTION Processes AND THEIR Disposat. G. M. GrNop- 
MAN, Gigiena i Sanit., 1949, no. 3, p. 22. 


The gases contain acrolein and unknown organic acids. They can be burned in open furnaces 


at 800 to 900 C. with complete loss of odor. Catalytic oxidation at 200 to 300 C. is more 
satisfactory. Asst. 


Campaicn Acarnst Dust 1n Betoran Coat Mines. P. Levent, Arch. belges méd. sociale hyg. 
8:67 (Feb.) 1950. 


According to Ledent, the exploitation of the coal mines offers three technical problems, 
namely, (1) digging of pits and rock galleries which give access to the layers of coal; (2) exploi- 
tation of the coal bed through long cuts, the face of which changes every day; (3) the transporta- 
tion of the mined coal to the underground coalyard and from there to the surface. The procedures 
of the campaign against coal dust are modeled according to the procedures of exploitation of 
the mines. The digging of the pits and rock galleries is done by drilling holes for explosives, 
shoveling, and firing the explosives. All these procedures raise considerable amounts of dust, 
which is noxious, since it contains large quantities of silica. Thirty-three of the 70 Belgian 
coal mines have at their disposal exhauster machines for dry dust and 25 mines are using an 
apparatus which removes the moistened rock debris in the form of sludge. The progress made 
in this regard is demonstrated by the fact that in 1946 only 15 mines were using exhauster 
machines for dry dust and only seven were using apparatus for the removal of sludge. 

The coal mining itself is done with a combined hammer and pick and a shovel and the 
work is done under considerable draft to provide suitable atmospheric conditions. This current 
of air raises large amounts of dust. Preventive measures consist in the use of masks which are 
at the disposal of the miners in 80 per cent of the Belgian coal mines, but which did not prove 
very effective, because the miners are not using the masks constantly during work. Experiments 
with masks which furnish compressed air from outside the mine were not successful because the 
miners systematically opposed the use of devices of this type. 

Humidification of the coal proved to be a more successful measure of prevention. The method 
of choice consists of drilling holes into the coal bed and of injecting water under pressure into 
these holes. A 60 to 70 per cent reduction of the dust raised by the mining results from this 
method, which was introduced in 1946 and is now used regularly in 16 mines. Another method 
now on trial is that of using combined hammer and pick which is equipped with an automatic 
water-spraying device. This method is still in the stage of preliminary research, but the results 


so far obtained are encouraging and suggest a 70 to 80 per cent reduction of the dust raised 
by the mining process. 


Water sprayers are placed above and along the transportation lines in 25 mines and at points 
of transfer and loading in 37 mines; that too presents considerable progress, since only four and 
15 mines, respectively, were using such sprayers in the first months of 1946. 


EXPERIMENTS ON WETTING AGENTS FoR Dust Suppression IN Mines. H. Neu, Beitr. 
Silikose-Forsch. 1949, no. 6, p. 35. 


After an introduction to the idea of surface tension and surface orientation of chain molecules 
containing polar groups, a description is given of a practical test for the wetting of coal dust 
with solutions of wetting agents. One gram of the dust is placed on the surface of 100 cc. of 
solution in a cylinder, and the time elapsing before the last particles are engulfed is noted. The 
experiment is carried out with particles which pass the finest sieve; so the size is below about 
42 uw. Fine particles are much more difficult to wet than coarse ones. 

The time varied from 22 seconds up to four hours in a series of tests covering 13 wetting 
agents in concentrations between 0.2 and 5 per cent. Wetting becomes more rapid as the 
concentration rises, the change being fast at first and then tending to vanish. The curves are 
similar to those of surface tension, but this becomes independent of concentration much sooner 


than the wetting time; this simple physical coefficient is evidently inadequate to express efficiency 
of wetting. 
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Rock dust wets more easily than coal, between the different varieties of which little difference 
was found. High temperature favors wetting. The wetting agents tried are graded in order of 
the concentration needed to give a wetting time of five minutes, and their cost is given. They 
were shown to have no important influence on the ignition temperature of coal and to be harmless 
to the skin. All possessed fungicidal properties. C. N. Davies [Buut. Hye]. 


CHLORINATION OF THE GASES GIvEN OrF IN Factories. Rupo_r Frerrac, Zuker 3:16, 1950. 


In efforts to eliminate the unpleasant HeS gas generated in viscose rayon factories, the use of 
automatically regulated Cl treatment has been found to be most satisfactory. It has been 
determined that the amount of Cl needed is only a portion of the theoretical requirement for 
oxidation of the H2S, and that the Cl apparently acts as a catalyst in the destruction of the H,S. 


H. F. Poot [Cuem. Asst.]. 


CoMPARISON BETWEEN THE INFLUENCE OF WATER VAPOR AND TRIETHYLENE GLYCOL VAPOR 
ON THE BACTERIA CONTENT OF AIR IN A PLAYROOM IN A CHILDREN’S Home UNDER 
Orpinary Workinc Conpitions. E. Geppa, Nord. hyg. tidskr. 1950, no. 10, p. 275. 


After reducing the bacterial content of the air 40 to 83 per cent in earlier examinations in 
children’s homes under ordinary working conditions with triethylene glycol vapor, the author 
compared the results with those obtained with the same apparatus dispersing water vapor. 
Water vapor gave a reduction of only 30 per cent, whereas glycol vapor gave a reduction of 
60 per cent. A summary is given of temperatures, relative humidities and concentrations of 
glycol vapor in previously published examinations of this kind in Géteborg. The apparatus which 
is produced by a firm in Géteborg consists of an electric hotplate automatically supplied by a 
glycol reservoir and provided with a fan. 


ADAPTATION OF AUTHOR'S SUMMARY. 


Legal Medicine 
LeGAL CONFERENCE. Transactions Bull. 12. Industrial Hygiene Foundation, Pittsburgh, 1949. 

This bulletin is a 50 page report summarizing legislative developments in workmen’s 
compensation, state industrial hygiene codes, air pollution regulation and trends in health and 
sickness disability benefits. It includes the following articles: 


“Legislative Developments in Workmen’s Compensation During 1949,” by Theodore C. 
Waters. 


“Hygienic Standards for the Prevention and Control of Occupational Diseases,” by J. J. 
Bloomfield. 


“Legislation Relating to the Control of Air Pollution,’ by R. F. Hansen. 
“Current Trends Relating to Health and Sickness Disability Benefits,” by John J. Wittmer. 
“Industrial Application of Audiology,” by Leo G. Doerfler. 


Puitie Drinker, Boston. 


Accidents and Their Prevention, Protective Equipment 
TREATMENT OF PHospHoRUS BurNs. W. UTerMARK, Pharmazie 5:115, 1950. 


A 5 per cent aqueous NaeC.Os solution is suggested. This reacts with the P according to 
the equation 10Na:C:0« + 20H:O + = + 12NaHCO; + 12H:O + 8COs. 


Epwarp H. SHeers [Cuem. Asst.]. 


An EVALUATION OF BARRIER CREAMS IN THE PREVENTION OF INDUSTRIAL DERMATITIS. 
Horner, Practitioner 164:234-241 (March) 1950. 


This article discusses the types and the functions of barrier creams, reviews some of the 
recent work which has been done in Britain on their evaluation, gives examples of typical 
formulas, and indicates the industries and processes in which barrier creams or protective “oint- 
ments” are required by law. She rightly points out that skin barriers are but a second line of 


‘ 
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defense and are primarily used to reenforce the natural defenses of the epidermis. They must 
themselves be nonirritating, cosmetically attractive (otherwise the worker will not use them) 
and fairly easily removed by ordinary washing. Indeed, one of their most useful functions is to 
obviate the need for chemical cleansers, which almost invariably degrease the skin and are 
themselves a potent cause of dermatitis. Barrier creams are of three types, oil-resisting, water- 
resisting and absorption-resisting, and it is important that the right one should be chosen. 
Great advances have been made in the last few years in the preparation of these creams, and 
many reputable cosmetic firms now produce a range of products which can be used with 
confidence. At the same time, trials made in the laboratory only are not satisfactory, and it is 
encouraging to learn that the Pharmaceutical Society of Great Britain has appointed a sub- 
committee to submit formulas for barrier preparations suitable for inclusion in the British 
Pharmaceutical Codex. At present selected barriers are undergoing practical trials in industrial 
processes—the only reliable method of testing. 

Dr. Horner rightly points out that the prevention of industrial dermatitis consists primarily 
in the practical adaptation of the principles of “minimal contact” combined with personal hygiene, 
of selected personnel and periodic inspection by a competent person. The use of barriers alone 
cannot be successful. 


This useful and authoritative article should be read by all those responsible for the medical 


care of industrial workers. CATHERINE SWANSTON [BULL. Hyc.]. 


Radioactive Substances and X-Ray 


PositivE CEPHALIN-CHOLESTEROL FLOCCULATION Test IN X-Ray Workers. NELL BUTLER 
and James F, Crensuaw, Am. J. M. Technol. 14:255 (Sept.) 1948. 


Cephalin-cholesterol flocculation tests were made on the serums of 28 x-ray workers who 
had been exposed for periods ranging between four months and 20 years. The data are presented 
in a table which correlates exposure time, age, sex, gastrointestinal symptoms, jaundice, tender- 
ness of the liver, and enlargement of the liver and the spleen with results of 24 hour cephalin and 
48 hour cholesterol flocculation tests. The authors conclude that at least 82 per cent show some 
positive tests and suggest that this may be a measure of slight changes in liver function due to 


roentgen irradiation. ADAPTED FROM NUCLEAR Sc. Asst. 


Pustic Heattu Aspects or Atomic Enercy. ABEL WoLMAN, Am. J. Pub. Health 40:1502- 
1507 (Dec.) 1950. 


The atomic energy industry has been termed the most dangerous ever devised by man. The 
truth of this is evidenced by the fact that it is an industry in which workers are handling radio- 
active material equivalent to millions of tons of radium. The author discusses five aspects of 
atomic energy of interest to the public health profession: 

1. Peacetime effects. These include the potential hazards arising from the production pro- 
cesses as well as from the industrial wastes. 

2. Peacetime catastrophe. The unique hazards of this industry emphasize the need for 
planning by local health departments for disaster. Experience has demonstrated the unreliability 
of “self-policing” practices in industry. 

3. Wartime problems. The atomic bomb, if used against the United States, would create 
death and destruction on a scale never before experienced in this country. This would confront 
the federal, state, and local health departments with gigantic problems which could be handled 
effectively only if proper planning and organization had been done in advance. 

4. Radiation in medical and other specialties. The standards of protection in medical and 
industrial fields should be equivalent to those existing in Atomic Energy Commission plants. 
The current lack, of recognition by state and local health departments of their responsibility is 
attributed to an ostrich-like attitude related to the secrecy and complexity of the industry and to 
a desire to pass on the responsibility to a federal agency. It is time for the public health workers 
to realize that they are confronted with a great responsibility as well as a great opportunity. 


yr 
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5. Radiation genetics. Current knowledge of the effects of radiation genetics is meager. 
Until research brings to light additional facts, health authorities should adopt a policy of 
adherence to the established rules of radiation safety. A. T. Rossano, Boston. 


Tue Uranium Pitt. Terence Price, Atomics 1:167 (June) 1950. 


In continuation of a previous discussion (Atomics 1:99-106, 1950) the author deals with 
the choice of coolants for uranium piles, the health hazards to the personnel operating a pile, 
and the design of protective shields. The by-products of uranium piles are described, and the 
working lifetime of a pile is assessed. Twenty references are included. 


Nuccear Sc. Asst. 


INDUSTRIAL TOLERANCE CONFERENCE: VALIDITY AND USEFULNESS OF CURRENTLY ACCEPTED 


“TOLERANCE Dose” ror X Rapration. Atomic Energy Commission Document 2832, 
1945. 


The currently accepted human tolerance dosages for x and ¥ radiation is 0.1 r./day for 
an unlimited length of exposure. Papers were presented on the following subjects: chronic 
experiments correlating near-tolerance dosages with survival, blood changes, aging, genetic 
mutations and skin changes; the mechanism of radiation effects; the human tolerance dose. 


ADAPTATION OF NucLEAR Sc. Asst. 


oF RADIATION Hazarps IN THE ATOMIC ENERGY ProGRAM. United States Atomic 


Energy Commission, pages 230. Price $0.55. Washington, D. C., United States Govern- 
ment Printing Office, 1950. 


This is a comprehensive, detailed report of the radiation protection program and activities 
throughout the Atomic Energy Commission production and research installations. It is divided 
into two parts and 10 appendixes. Part I consists of nine sections as follows: 

1. Radiation Safety. This is an introductory section which serves to outline the sections to 
follow. It deals with the magnitude of the radiation program, including the types and sources 
of radiation, the ways in which they cause damage, the principles of protection, the permissible 
limits of exposure, safety records, and costs. 

2. Radiation Safety in Production Operations. The various operations are discussed in some 
detail. These include processing of raw material, nuclear reactors, chemical separation, plutonium 
metallurgy, and gaseous diffusion. The hazards incident to each are enumerated as well as 
control measures. Health physics activities are described. 


3. Safe Handling of Radioisotopes. This describes the AEC isotope program, including 
manufacture, handling, shipping, and protective measures. 

4. Control of Radiation in Research and Development. Radiation protection in research 
activities is.a difficult task because of new problems encountered and the transitory nature of the 
operation. This section discusses the special protective facilities and procedures used, including 
new developments in remote control engineering. 


5. Environmental Safeguards. Of special interest to public health workers is this section 
dealing with potential environmental hazards created by the atomic energy industry. The 


industrial wastes are classified as solid, liquid, and gaseous. Techniques for handling these 
wastes are described. 


6. Control of Hazards at Weapons’ Tests. Testing of atomic weapons involves exposures to 
large quantities of all types of ionizing radiations. Plans and operations of the Rasafe group at 
operations Sandstone, Eniwetok, Atoll 1948 are discussed. As far as is known this represents J 
the most informative description of this hitherto classified operation and should be of interest “~y 
and assistance to civil defense personnel. 

7. The AEC Program for Radiation Control. The history and development of health physics 
as a profession is traced back to the construction of the first nuclear reactor at the University 
of Chicago in 1942. The administration, policies, and activities of the health physics program 
are detailed. 
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8. Detection Instruments for Radiation Protection. The inability of the human being to detect 
and evaluate ionizing radiations by means of the natura? sense has created the need for special 
instruments. The various types of instruments and how they are calibrated and used are set forth. 
This section likewise is pertinent to current civil defense activities. 


9. Cost of Radiation Protection. Sample comparative plant construction and operating costs 
serve to illustrate the immense additional expenditures necessitated by radiation protection 
requirements. 

Part II, entitled “Highlights of 1950 in Atomic Energy Programs,” records the outstanding 
developments in production rates, new facilities, construction, administrative policy, and progress 
and new developments in physics, medicine, and agriculture. Brief reference is made to produc- 
tion of thermal nuclear weapons (H-bomb). 

Ten appendixes contain much useful information on such items as principal staff of the 
AEC, membership of the various advisory committees, list of major research centers of the AEC, 
isotope distribution program, list of AEC contracts for research in radiation production, etc. 

The report is undoubtedly the most inclusive compilation of information available to the 
general public on the AEC radiation protection program. It should be required reading for 
industrial hygienists, industrial medica land safety personnel, and other public health workers. 


A. T. Rossano, Boston. 


Monitor FOR AIRBORNE RaproactiveE Dust. J. B. H. Kuper, E. H. Foster and W. BERNSTEIN, 
Atomic Energy Commission Unclassified Document 800 (no date). 


This eight page paper describes a continuous monitoring instrument, several of which have 
been constructed and operated at Brookhaven for studying the natural radioactive background 
and its daily variations. A strip of filter paper is moved continuously across an aperture through 
which the air to be monitored is pumped. After dust collection the paper passes one or more 
counters. The ssandard Brookhaven arrangement utilizes one mica window 8-7 counter which 
sees the dust sample about one hour after collection and an @ counter which sees the sample 
about four hours later. The apparatus is so designed that additional counters can readily be 
used, or the time sequence of the various counts readily altered from a minimum of about one-half 
hour to a maximum of about 18 hours following collection. 


ADAPTATION OF NUCLEAR Sc. ABST. 


RapIATION-ExposuRE SURVEY oF X-Ray AND IsoTOPE PERSONNEL. CHARLES K. SPALDING, 
De Amicis and Russett F. Cow1nc, Nucleonics 5:63, 1949. 


A survey of radiation exposure based on 7,678 films worn by personnel indicates that x-ray 
personnel received substantially more radiation than personnel working with isotopes. In a 
nine month study of 45 workers in four x-ray departments 0.43 per cent of the films exceeded 
the standard weekly tolerance of 0.3 r., and 2.9 per cent ranged between 0.05 and 0.3 r. Ina 
three week survey of 61 persons in 13 other establishments, over 3 per cent of the x-ray personnel 
exceeded the permissible weekly level, and some weekly exposures were as high as 9 r. The 
Atomic Energy Commission has adopted a daily tolerance dose of 0.1 rem instead of the 0.3 r. 
per week recommended by the National Bureau of Standards for x-rays. Nevertheless, an eight 
month survey of 140 individuals in isotope laboratories showed only one weekly film in excess 
of 0.3 r. and only 0.5 per cent above 0.05 r. No exposure of the hands from opening packages 


of isoto’ y 
pes was recorded ADAPTATION OF CHEM. ABST. 


A Direct Metuop For DETERMINING RapIuM IN Exposep HuMANs. Epwin R. RUSSELL, 
Roman C, Lesko and Jack Scuusert, Nucleonics 7:60 (July) 1950. 


Radium in urine and other biological materials can be routinely determined by a rapid, 
sensitive method involving counting of alpha particles from the radium, following separation. 
The method consists of wet-ashing urine of tissues with concentrated HNOs, dissolving the 
ash in 0.1 molar HNOs, and coprecipitating the radium with PbSO,; the PbSOk, precipitate is 
dissolved in HCl and the radium coprecipitated with a few milligrams of BaCle. The radium 
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containing BaCl: precipitate is deposited on a platinum or glass disk and treated with H2SO, to 
give a uniform adhering deposit. The sample is then counted in a proportional or parallel-plate 
pulse chamber. An alternative step for removing interfering anions involves the use of a 
cation exchanger to adsorb the radium from the ashed solution, and subsequent elution of the 
radium with HNOs. 


Nuctear Sc. Asst. 


ENVIRONMENTAL CANCER AND Perroteum. S. J. M. Auto, J. Inst. Petroleum 36:235, 1950. 


Cancer due to contact with tars and oils has occurred in a limited number of workers in 
the light oils and waxes from shale, lubricating oil users, such as mule skinners, and users of 
cutting oils. Mule skinner’s cancer has been avoided by the use of highly refined white oils. 
Certain cracked oils contain a small proportion of carcinogens; such compounds are apt to 
be concentrated in oil extracts, if this method of refining is used. Attention should be paid more 
to cleanliness and the avoidance of continuous contact with the oil than to the nature of the oil. 


ADAPTED FROM CHEM. ABST. 


PerRSONNEL Monrtorinc. Gerarp LerrcuiLp, X-Ray Technician 21:337 (May) 1950. 


A general discussion of x-ray personnel monitoring is presented. Chief reasons for this moni- 
toring are that protective barriers may be inadequate, improper work methods may be used by 
laboratory technicians and helpers, and rank carelessness may occur on the part of the personnel. 
Three types of treatment are available for the measurement of ionization: electroscopes of the 
Lauritsen type (pocket meters and pocket chambers), ionization chambers with associated elec- ie, 
tronic equipment, and Geiger-Miiller tubes with associated electronic equipment. The author 
confines his discussion to the first-named category. Several suggestions for the proper use and 
care of pocket meters and chambers are outlined: Always keep the meter charged when not in 
use; before use, determine the loss of charge due to ionization from cosmic radiation and other 
sources, and find out whether the instrument is operative or not; the instrument should be given 


reasonable care to preserve it from breakage. Nucuzar Sc. 


Bioop CHANGES IN LuMINIzERS Usinc RADIOACTIVE MATERIAL. ErHet BRowninc, Brit. M. J. 
1:428 (March 12) 1949, 


In a seven year study of 2,737 workers who used radioactive material (and 100 control 
workers), complete blood analyses were done while they were working, and 366 of them were 
followed up. Exposure was limited to small amounts by various precautionary methods and 
occurred from external irradiation by @ particles, 8 and y rays, radon inhalation, ingestion from 
hand contamination and inhalation of radioactive dust. Transient lymphocytosis and the presence 
of Tiirck cells, premyelocytes, and premature large mononuclear cells were found, as well as a 
rare occurrence of anemia. The author discusses the findings and concludes that the blood changes 
are due to a temporary slight hyperstimulation of the reticuloendothelial system. 


ADAPTED FROM Nuc Lear Sc. Asst. 
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News and Comment 


APPOINTMENTS 


Dr. Seward E. Miller has been appointed chief of the Division of Industrial Hygiene, Public 
Health Service, to succeed Dr. James G. Townsend. Dr. Miller was formerly regional director 
of Region V of the Federal Security Agency and will be succeeded in that post by Dr. Arthur 
B. Price, former regional medical director of Region IV. The headquarters of Region V 
is in Chicago. 


Book Reviews 


Modern Air Conditioning, Heating and Ventilating. By W. H. Carrier, R. E. Cherne 
and Walter A. Grant. Pp. 574, with 288 illustrations (special chart at rear). Price, $10. 
Pitman Publishing Corporation, 2-6 West 45th St., New York 19, 1950. 


The second edition of this excellent text will be useful to industrial hygiene engineers and 
physicians interested in modern air conditioning principles and design. 

Several sections of the book have been improved over the previous edition, principally by 
incorporation of new tables of basic factors on panel heating, new techniques in air cleaning 
and purification and by analysis of central conditioning systems. The book includes the new 
Carrier psychrometric chart and some new data on comfort. 

The general format of the book is excellent. The book can be used as a text or as a refer- 
ence guide. Of special interest to industrial hygienists is the chapter on air-cleaning devices. 
While it is primarily devoted to cleaning of light loads for air-conditioning work, the informa- 
tion presented should be of value for many situations encountered in field work. 

The book contains up-to-date data and information, and may be used for design and applica- 
tion of industrial and home air-conditioning and heating. 


SILVERMAN. 


The Social Consequences of Pneumoconiosis Among Coalminers in South Wales. 
By P. Hugh-Jones and C. M. Fletcher, Medical Research Council, London, Memo. no. 25. 
Price 1s. 9d. His Majesty’s Stationery Office, Kingsway, London, W.C. 2, 1951. 


Part I of the report reviews the social consequences of pneumoconiosis in South Wales. In 
Great Britain coal miners with pneumoconiosis were first given compensation in 1928. With 
modifications in the compensation schemes, increasing numbers of miners were certified in 
succeeding years. In South Wales, between January 1931 and July 1948, over 19,000 cases were 
certified under the Workmen’s Compensation Act, of whom some 16,000 survive. 

In the hope that they would be protected from further deterioration, all the men certified 
during this period were suspended from further work in the mining industry. They had to seek 
other work in competition with other men, and in this competition they were handicapped by 
their disability, by their age and by the fact that they lived in the remoter mining valleys, away 
from centers of light industry. Few of them found work in the prewar years. During the 
war, when labor was short, half of them got work, and the remainder were mostly the older 
and more seriously disabled. Toward the end of the war, and in the subsequent years, large 
numbers of less disabled men were certified. There are now about 5,000 pneumoconiotic men 
unemployed in the mining valleys, and of these three quarters are fit for medium or light 
industrial work. 

In jobs that do not demand strenuous exertion these men appear to give satisfactory service. 
Their sickness and absenteeism rates were no higher than those for comparable normal men in 
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three factories where it was possible to make a comparison, but since their disability is likely 
to increase, some of them will gradually become less capable of work. 

Most certified men have suffered considerable loss of income as a result of being certified, 
and often the psychological results have been harmful. The mining industry has suffered 
serious loss of manpower through silicosis, and the financial cost of compensation has been great. 

The authors discuss suitable types of work for these men. The main factor influencing that 
suitability is the degree of physical exertion required. 

Amongst men with pneumoconiosis there is wide variation in the present degree and future 
prospects of disablement. Special provision is likely to be needed for some of them if they 
are to find suitable employment, and the authors give their reasons for thinking that the number 
requiring such provision may remain unchanged for some years to come. 

A sckeme of periodic medical examination is desirable to give the men medical advice, and at 
the same time they could be graded according to the type of employment of which they are 
capable. 

Part II of the report gives a mass of statistical data in support of the statements summarized 
above. Case histories, given in part III, convey a far clearer picture of the personal problems 
of victims than can be gleaned from impersonal statistics. 

Appendixes deal with medical and administrative aspects of coal miners’ pneumoconiosis, 
and another gives results of sampling inquiries into the age distribution of the population, degrees 
of disability, reasons for leaving jobs, and proximity to bus stops. 


Tuomas Beprorp, London. 


Industrial Lung Diseases of Iron and Steel Foundry Workers. By A. I. G. McLaughlin, 
M.B., Ch.M., F.R.C.P., with the assistance of E. A. Cheeseman, Ph.D., B.Sc.; Jessie 
Garrad, B.Sc.; S. Roodhouse Gloyne, M.D., D.P.H.; K. L. Goodall, M.Sc., F. Inst. P.; 
H. E. Harding, D.M.; M. H. Jupe, F-.R.C.S., D.M.R.E., F.F.R.; W. B. Lawrie, M. Sc.; 
K. M. A. Perry, M.D., F.R.C.P.; C. D. Sutherland, O.B.E., M.D., D.P.H., D.LH., and 
H. Woods, B. Eng., all of the Factory Department, Ministry of Labour and National 
Service. Pp. 282, with table of contents, tables, table of chest radiographs at end of vol- 
ume, photographs and photomicrographs, bibliography and glossary. Price £1, ls. His 
Majesty’s Stationery Office, Adastral House, Kingsway, London, W. C. 2, 1950. 


The pulmonary diseases of iron and steel foundry workers have not been a neglected area 
of dust and silicosis study. Several valuable studies of foundry workers were reported prior 
to the present publication. The present study is, however, a fully rounded one and the most 
complete recent one to come to the attention of the reviewer. The study included roentgeno- 
grams of the lungs of more than 3,000 foundry workers actually at work at the time of the 
investigation. Chemical and exercise tolerance tests were made by the method of Hart and 
Aslett. Spirometry was done by means of the “British Benedict” basal metabolism apparatus. 
An analysis was made of records of pulmonary disease occurring among foundry workers, 
taken from the official files of the British Factory Department, and of the results of patho- 
logical investigations of the lungs of 64 foundry workers. Dust studies were conducted in 
three foundries. 

In general, the findings of this study confirm those made and reported previously—for 
example, the higher incidence of roentgenographic pulmonary changes in steel foundries than 
in iron or mixed iron and steel foundries, and the higher incidence in the cleaning of castings 
than in the other foundry processes. Neither the results of the exercise tolerance tests nor the 
abnormal physical signs that were present provided a useful correlation with the roentgeno- 
graphic changes. 

The study indicates that the risk of silicosis is somewhat less in the blasting of iron castings 
than in that of steel castings and that there is risk of silicosis to blasters of iron and steel 
castings whether the abrasive used is sand or shot. The report points out that cases of silicosis 
“though fewer in number, continue to occur among sand or shot blasters in spite of stringent 
regulations requiring dust control measures.” American experience similarly shows that the 
cleaning of steel castings is somewhat more hazardous than the cleaning of iron castings. 
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It is not the intention, in this brief review, to summarize this interesting and valuable report. 
Suffice it to say that any one interested in the subject of silicosis, particularly any one having an 
interest in the foundry industry, should become familiar with this study and report. 


LeonarD GREENBURG, M.D. 


Pneumoconiosis: Beryllium, Bauxite Fumes, Compensation. By Arthur J. Vorwald, 
with collaboration of others. Pp. 659, with 196 figures, 5 colored plates and 87 tables. 
Price $7.50. Paul B. Hoeber, Inc., Medical Book Department of Harper & Brothers, 
49 E. 33d St., New York 16, 1950. 


This volume, dedicated to the late Dr. Leroy U. Gardner, is a collection of 39 papers and 
discussions presented at the Sixth Saranac Symposium held at Saranac Lake in the autumn of 
1947, 

The book is divided into seven parts, of which the first five, or roughly two thirds, deal with 
the historical, industrial, clinical, pathological and experimental aspects of the beryllium problem. 
The unfortunate delay in publication robs this section of much of its freshness and timeliness, 
for advances in the experimental, epidemiological, analytical and therapeutic fields in the past 
three years have supplanted a good deal of the material in the beryllium section. The portions 
dealing with the medical, pathological, roentgenological and physiological aspects of the disease 
are well done and are to be commended to any one interested in the beryllium problem. A 
bibliography of 684 American and foreign articles published up to January 1950 greatly enhances 
the value of this section. 

There is a short but worth while section dealing with the medical and industrial hygiene 
aspects of “Shaver’s disease,” which is a new occupational syndrome described in 1947, in men 
exposed to fumes that develop in the processing of bauxite in the manufacture of corundum. 

The last section is a presentation of the attitude and philosophy of compensation for occu- 
pational disease from the points of view of the industrial physician, the compensation adminis- 
trator, the insurance carrier, management and the medical referee. These papers are presented 
by competent men, outstanding in their respective fields. 

The book is illustrated profusely throughout with figures, tables and reproductions of 
excellent quality, which add greatly to its value and attractiveness. In general the papers are 
well written and have had the advantage of good editing, although in this reviewer’s opinion 
the general title of “Pneumoconiosis” is an unfortunate choice. 

To any one interested in the beryllium problem this book is a valuable compilation of all 
the best thought up to 1948 and its excellent bibliography to 1950 helps mitigate some of the 


delay in publication. Rosert S. Grier, Los Alamos, N. Mex. 


Die Entwicklung der Gesundheitsfiirsorge. By Ludwig Teleky. Pp. 142, with 1 illus- 
tration. Price 15 German marks. Springer-Verlag, Reichpietschufer 20, Berlin W 35, 1950. 


This book describes the evolution of organized preventive services for the healthy and of 
systematic provisions for the care of the sick in Germany, Great Britain and the United States. 
Its author has made outstanding contributions to both fields, first in Austria and later in 
Germany at the time of the Weimar Republic. As most of the valuable pre-Nazi literature 
on the social and economic aspects of illness and the organization of health service in Germany 
has been destroyed by the forces of brutalitarianism, Dr. Teleky’s presentation will be of great 
help to the German health officers confronted with the immense task of rebuilding the various 
types of health services and catching up with developments outside Germany. The sections 
on the history of the German health services, especially those on industrial accident insurance, 
sickness insurance, control of tuberculosis and venereal diseases, and maternal and child health 
services, furnish the American students of these subjects quick orientation and ample opportunity 
to note the similarity of problems and principles of action in industrialized countries. 


Franz GotpMANN, M.D. 
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Doctor —nere is a protective skin creme now accepted 


by the Committee on Cosmetics of the AMERICAN MEDICAL 
ASSOCIATION— 


CASIL PROTECTIVE SKIN CREME 


It is quick and easy to apply. The Protective film guards the skin and 
it washes off in water. No dirt—pigments—or paints can touch the 
skin when CASIL PROTECTIVE SKIN CREME is applied properly. 
Less than .5 of 1% free alkali. 


S 


Thirty days or monthly buying suggested. Price $8.50 per case of 
4—5 # cans. F.O.B. Chicago. 


Send order to: P.O. Box 208, Evanston, Illinois, or telephone UN 4-7339 
(exchange is University). . 


THE DERMO COMPANY 


SUPPLEMENT to EXPERIENCE 


A.M.A. Archives of INTERNAL MEDICINE | 


UNDER some circumstances, sometime in his career, practically every 
physician becomes an internist. Contact with forward-moving prac- 
tices and opinions in the internal medicine field . . . provided in 
A. M. A. INTERNAL MEDICINE .. . supplies confirmation and sup- 
plements experience for both the specialist and the physician in 
general practice. 


Featured each month will be comprehensive original articles, case 


reports, clinical studies, progress reports, correspondence, news and 
comment, book reviews. 


AMERICAN MEDICAL ASSOCIATION 


535 N. Dearborn St., Chicago 10, Illinois. 


Please Begin My Subscripti A.M. A. Archives of 

Able editorial leadership. INTERNAL MEDICINE the Newt 


$10.00 YEARLY 


$11.00 FOREIGN $10.40 CANADIAN 
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MEDICAL RESEARCH COUNCIL 
OF GREAT BRITAIN 


Selected Publications 


Report of the Medical Research Council 
for the years 1945-1948. 


$1.25 including postage 
Social Consequences of Pneumoconiosis 
among Coalminers in South Wales. By P. 
Jones and C. Fletcher. 


Occupational Factors in the Aetiology 
of Gastric and Duodenal Ulcers wi 

an Estimate of Their Incidence in the 
General Population. By R. Doll and F. 
Avery Jones. Special Report Series No. tee 


The Incidence of Neurosis among Fac- 
tory Workers. By Russell Fraser with the 
collaboration of E. Bunbury, B. Danniell, M. 
E. Barling, F. E. Waldron, P. M. Kemp and 
I. Lee. J. H. R. B. Report No. 90 35¢ 


British GOVERNMENT PUBLICATIONS: SEC- 
TIONAL List No. 12. 
A catalogue of the publications of the Medical 


Research Council, and their Industrial Health 
Research Board. Free of charge. 


Prices include postage 
OBTAINABLE FROM 


BRITISH INFORMATION SERVICES 
30 Rockefeller Plaza, New York 20 


LIGHTFOOT SCHULTZ CO., 663—Sth AVE., NEW YORK 22 


Your “experience exchange” in the field of Skin 
Diseases and Syphilis—A valuable guide 
in your Practice— 


A.M. A. Archives of DERMATOLOGY and SYPHILOLOGY 


SIGNIFICANT DEVELOPMENTS reported monthly to the 
specialist and the physician in general practice. From 
hospitals, clinics and government treatment centers here 
and abroad, A. M. A. Archives of DERMATOLOGY and 
SYPHILOLOGY gathers news of current trends in treat- 
ment and diagnosis, group case studies, clinical notes and 
comments on cutaneous conditions and syphilis. 


Well illustrated. 


Ably edited. 


AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St., Chicago 10, Illinois. 


Please Begin My Subscription to M. A. Archives of 
DERMATOLOGY. and SY PHILOLOGY with the Next Issue, 


$12.00 YEARLY 
$13.50 FOREIGN $12.40 CANADIAN 
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AMERICA’ 
GREATEST MILITARY 
WEAPON : MANPOWER 

IS IN YOUR CARE! 


Every year Industrial Dermatitis 


fere with their productivity. By pre- 


among plant personnel takes its toll 
in lost production. What can you do 
about it? Cover your workers with 
MILBURN PLY CREAM, the 
protective cream that is today 
helping workers everywhere stay 
on the job. 


Today, more than ever, American 
industry must maintain production at 
peak levels. To do this, employees need 
complete protection from industrial 
hazards and diseases that may inter- 


venting absenteeism you prevent pro- 
duction leaks and high compensation 
costs. MILBURN PLY CREAMS are 
clinically tested to form a harmless, 
non-irritating, protective film barrier 
against the most commonly used oils 
and acids — yet they wash off easily 
with plain water. 

Write, wire, or phone today for 
FREE SURVEY that will show how 
you can make your plant a better, 
safer, healthier place in which to work 
—make your operation more profitable. 


ILBURN 


3246 East Woodbridge © Detroit 7, Michigan 
Also makers of PLY-GARB and PLYGLOVS to guard against Industrial Hazards 
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There is 

MILBURN 
Jobber 
in your | 
Call him now c 
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salt 


is fit only 
for 


REW PROVERB 


When your cardiac or other patients requiring salt 
restriction find that the flavor of salt is essential 

to their enjoyment of food, Neocurtasal — sodium-free 
salt substitute —will give the desired salty tang 

to otherwise ‘“‘flat’’ foods. 


curtagal 


Neocurtasal is completely sodium-free. It contains 
potassium chloride, ammonium chloride, potassium 
formate, calcium formate, magnesium citrate 

and starch. Potassium content 36%; chloride 39.3%; 
calcium 0.3%; magnesium 0.2%. 


Write for pad of diet sheets...,. Viiithiot- 


Inc. 
New Yorn, N.Y. Winsor, Ont. 


Available in 
convenient 2 oz. shakers 
and 8 oz. bottles. 
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